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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€rom ¢enepaibHON paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTENIbHBIX
OpraHu3anusax Poccuiickon denepanuu, pean3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBl Mupa oOyyawomuxcs 10-11 xnmaccoB mpu
oOydeHHH X Qu3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJMMOCTh pealu3alrdyd MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €CTECTBEHHO-HAyUYHBIMU Y4YeOHBIMH TMpeameTamMu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIEe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousnka» no rogam o0yyeHHs.

dusrka Kak Hayka o Hambosee OOIIMX 3aKOHAX IPUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUHN 00 okpysxaromeMm Mupe. LkompHBIN Kype PU3MKH — CHCTEMOOOpa3y O
JUIS €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHEH, OMoOJIOrHeH,
bu3mueckoir reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3ydyenne (Qu3MKH BHOCUT OCHOBHOM BKJIaa B (OpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMU YIEOHBIX UCCIIEIOBAHHA.

B ocHOoBYy kypca ¢Gu3MKK JJ18 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pAX WACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK K1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (QU3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus Tpearnojara€T HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMUYECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJOIMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CoJlepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBISAIOTCS (hu3nueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, U1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H J1a0OpaTOpHBIX PpadoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUH CIIHUCOK YUYCHHYECCKUX
paKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCA  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIaHMPOBAaHUSA U
ocHameHuss kaOmHera u3uku. Ilpm »dTomM obecrieurBaeTCs  OBJIAJICHHC
O0y4aloOUIMMHCS YMEHHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbioe BHMMaHWE yIENsAETCS PEUICHUI0 PAcYETHBIX M KadyeCTBEHHBIX
3ana4. Ilpu 3TOM A pacy€THBIX 3a/1ad NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJlaHHOM (PU3UUECKOM MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3AKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOIO pasfesia Kypca, TaK M UHTErpupys 3HaHUS U3



pa3HbIX pa3zenoB. [[1s KauecTBEHHBIX 3a/1ay IPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
OOBSCHEHHE MPOTEKaHUsI (PU3MYECKUX SIBJICHUNH W MPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromue BblOOpa (PU3MYECKOW MOJENW IJsl CUTyalud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBuM ¢ TpedoBanusiMu PI'OC COO k MarepualbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
MPEeIMETHOIO0 KaOWHeTa (U3MKU WM B YCJIOBHUSIX HWHTEIPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKJIa. B kaOuHere (GU3UMKH JOKHO OBITh
HEeoOXoauMoe J1labopatopHOe OO0OpYJOBAaHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pU3MKe yYEHHYECKUX MPAKTUYECKUX PaboT U AEMOHCTPALMOHHOE
o0opyioBaHUE.

JlemoHcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECleurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JEMOHCTpALMM IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHUM M  TPOLECCOB, OMIHMPUYECKUX H
GyHIaMEHTaTBHBIX 3aKOHOB, UX TEXHHYECKHUX MPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX padoT
dopmMupyeTcsi B BUe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUecKue KOMIUICKTHI
nabopaTopHOTrO O00O0pYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUIE IIUGPOBBIX JTabOpaTopHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMIJICHHS OOYYAaIOMUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOIIUM SIBJICHUSIM;

e (GOopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa H3yueHUs
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH,

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIOJIb30BaHUEM
dbu3HUeCcKUX 3HAHUIN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHne 3TUX Lejeld 00ecrneunBaeTcsl PelIeHHEM CIEAYIOINX 3a1ad B

nporecce U3ydeHus Kypca GU3MKHU Ha ypOBHE CPEAHETO 001Iero o0pa3oBaHus:

e MpUOOpETEHUE CHUCTEMBI 3HAHUU 00 001mux bu3nYecKnx
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUsIX, BKJTFOYAS MEXaHHKY,



MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHHE yMEHUH NPUMEHITh TEOPETHUYECKUE 3HAHUA IS
0oObsICHEHUs (PUBMYECKUX SBJICHUM B TPUPOJEC U M NPUHATHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOCHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢uznueckoll MoOJENbIo, 3a/ay, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue puU3NUEeCKO MOJAEIH, aJIEKBAaTHON yCIOBUSM 3a1a4H;

e TMOHUMaHUE (U3MYECKHMX OCHOB W MPHUHIMIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEJILHOIO IJAHUPOBAHMS U MPOBEICHUS
(bu3MUecKrX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(OopMaluu,
OTIpeJIEIICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHWE YCIIOBUU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuxu (0a30BbI ypOBEHb) HAa YPOBHE CpPEIHETO OOIIEero
oOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YYMUTENb JIEeNaeT BBIOOD
NpOBEJICHUsT JIa0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

MecTo npeamera B dheaepajibLHOM 0a3MCHOM VYEOHOM ILJIAHE.

Knacce oIrocC CoO Cornacno I'VKI' u pacnircanus
3aHsaTUl Ha 2025-2026 yaeOHBIN o
10 2 yaca B Hegento — 68 yacoB | 69 yacos ( BT, UT)
B I0J1
11 2 yaca B Hegento — 68 yacoB | 66 yacos (mH,cp) (23.02,09.03,11.05)
B I0J1

Cucrema oneHUBaHUA B COOTBETCTBUM C «IlojokKeHUEM O cucTeMe KOHTPOJIA U
OLICHUBAHUS 3HAHUM, YMEHUN U HAaBBIKOB O0YUYaIOIIUXCS» NPUHSATHI PEIICHHEM
nencosera MbOY PemonTtHenckoit rumHaszuu Nel (ITporokon Ne7 ot 16.01.2015r1)



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOT' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpuH. ['paHuIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBvkKeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)keHue nepeMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHsS, MNYTH U TNEpeMEIICHU
MaTepuaibHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IaICHHUS.

KpuBonuneitnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAS
ckopocTtsb. [lepron u gacrota oOpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE TNPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSIOB, LICMIHBIE U PEMEHHBIE ITEpEaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne paBukeHusi Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBmxeHus tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUIIU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEprus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUABHBIX CHWJI C HM3MCHEHHUEM MEXaHWYECKOW HSHEPIUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

N3yueHne abCOIIOTHO HEYNPYroro ynaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsizM pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyasipHasi pU3MKa U1 TEPMOANHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep ABUKCHHUS W
B3aMMO/JICMCTBUS YacCTHI[ BeniecTBa. MoOJeNIM CTPOCHUA Ta30B, XHUAKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pasmepsl Mosiekys. KonmnuectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH JlanbroHa. M30mponecchl B UI€ATbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe NpencTaBI€HUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY JABICHUS ra3a HA CTEHKH COCYy/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnmuectBo TermioTsl U padbora. BHyTpeHHss
JHEprus  OOHOATOMHOIO  MAECAJbHOrO  Tra3a. Buael  Temionepenauw:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIonepeaaye.

[Tonsitue 06 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnue mepBOro 3akoHa TEPMOAMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpoLeccoB B MPUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBIL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoGpa3oBanuss HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nercTBus TerioBor MamwuHbL. [ukn KapHo m ero xosduIMEHT MOJIE3HOTO
JNeUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Teja MPU COBEPIICHUH PabOThI: BBLIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaITU3anus. Y enbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHuUE TEmIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYUYEHHS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUHU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OIEeKTpUudeckuil 3apsia. JlBa BuAa AIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
3IEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 31€KTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYHEPIIO3ULUU DJIEKTPUYECKUX MOJIEN. JIMHUM HaANpsyKEHHOCTU DBJIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOoTeHUMAaNoB. [IpOBOAHMKM M AUDIIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBuEe HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCAaTOpa OT IUIOLIAIu
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toxu é paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COCTMHEHUE ITPOBOTHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 117151 MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCcKui TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIepMeETp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYIPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HANPSIAKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKyHIEH cuibl. KOpoTkoe 3aMbIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHne cMemanHoro COeIMHEHUs pE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMyd MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHCTEMbl YypPaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBIKEHUE B JKMBOW mpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PABHOBECHE),
AJEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIApPHAsT Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUJIKOCTEU WU



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsT COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHIun cynepno3uiuu
MAarHUTHBIX MOJeH. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
UHIYKUWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHOe TI0JIE TNPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUA
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMoaelcTeue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOJyJib M HallpaBJieHUE. [[BHUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl JlopeHia.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOoTOK BEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe TmoJie. ONEKTPOABUKYIIAs CHIAa HHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE MOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMYM MarHATHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIMUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenne sHeprun Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIEOATeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
KoseOanus. Pezonanc. BeiHYXIeHHBIEC 3JI€KTPOMArHUTHBIE KOJIEOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: 3JIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopaenb AMHUM 3JIeKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKUA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoJiHBL. [lomepeyHbie W MPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoinHe. CBOWMCTBA
AJNIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MpEeIOMIICHUE, MOJsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMEHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUKIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHus M MPETOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeniinm u Audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, Noaspu3anus, Tudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bL. ToHKas JsuH3a. DOKyCcHOE
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOmparIMx U pacceuBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBass ontuka. WuTepdepenums cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHudyecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpoOCTpaHEHUE, OTPaKEHUE U MPEJIOMIICHHE CBETA.
Ontrueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiuu ceera.

Hab6monenne nucnepcnu cBeTa.

[TonyuyeHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILI0 THPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpalIECHUE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. Dopmyna [lmanka cBs3u sHEpruu PoTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuIia
dboTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpoMCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIIEMEHT,
dboTomaTunK, coiHeuHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTodddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumsl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bonausl ne bpoiis. KopnyckysipHo-BOIHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpPOeHMsS snapa. OTKpsITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tonsl.

Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cuHTE3 €.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMOAeHCTBUSA. EqUHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHudeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, WX BHUIMMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuyHass akTUBHOCTh. McTounuk sHeprum CoyiHIIA U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTbY» I 3BE3J] TJIABHOW IMOCJIEA0BATEIbHOCTH. BHYyTpeHHEe CTpoeHuE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HEBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIIBIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm w  acTpOHOMHMHM B OSKOHOMHUYECKOW, TEXHOJOTUUYECKOM,
COLIMAJILHOM M 3THYECKON cdepax AesTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA, POJib (PU3NYECKOU TCOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUM DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®Puszmkay Ha YpPOBHE CPEAHETO O0OIIEro
oOpazoBaHusi (06a30BbI YpOBEHb) JOJDKHO OOECHEUHUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHMsI ydeOHOro mnpenmera «Dusnuka» TOTKHBI
OTpaxaTb  TOTOBHOCTh U  CIOCOOHOCTH  OOYYalOUIUMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW  BHYTPEHHEW TMO3MIIMEH  JIMYHOCTH, CHUCTEMOW  IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEXKJICHUHN, COOTBETCTBYIOIIUX TPAAUITUOHHBIM
IIEHHOCTSIM POCCHUHCKOT0 OOIIeCcTBa, paCIIUPEHUE IKU3HEHHOTO ONbITA U OIBITA
JEATeIbHOCTH B TMPOIECCE pealu3allid OCHOBHBIX HaINpaBJCHUW BOCIUTATEIILHOMN
NEATeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKJTAHCKOW TMO3HMIIMKM OOYy4YaIoOIIerocs KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

IPUHSATHE TPaJULHOHHBIX 00IIEYETOBEYECKUX I'yMaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€SITEIBHOCTH B HMHTEpPECAX TIPakIaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aMMOJICHCTBOBATh C COLIMAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW MJACHTUIHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHXKCHUSM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OILIGHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OpPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKJIIOYAs AICTETUKY HAYYHOrO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

S) TPyA0BOr0 BOCIIUTAHUS:



WHTEpEC K pa3uyHbiM cdepaM mpodeccuoHanbHON NeATebHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3BMKON M TEXHUKOW, YMEHHUE COBEPIATh OCO3HAHHBIN BBHIOOp Oymymiein
npodeccuu U peanu30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHMI0O M CaMOOOpPAa30BaHHUIO B 0OO0JACTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) PKO0JIOrM4eCKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYPhI, OCO3HAHUE TJI00ATBLHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE WU OCYIIECTBICHUE JCUCTBUUA B OKPYXAIOLIEH Cpele Ha OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHne OMbITa JCATEIBHOCTH SKOJOTHYECKOW HANpaBJIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKU,

OCO3HAHUE IIEHHOCTU HAYYHOM JESATEIHLHOCTH, TOTOBHOCTH B IMPOIECCE H3YUCHUS
GU3UKM  OCYIIECTBISATH  MPOEKTHYHD U HCCIEIOBATEIbCKYI  JESTEIbHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEILHO (OPMYITMPOBATh U aKTyaJIU3UPOBATh IPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;
ONPENENIATh UEIU JCITEIbHOCTH, 3aJaBaTh IAPAMETPbl W KPUTEPUH KX
JIOCTHIKEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMS B paccMaTpPUBAeMbIX (HU3HUUICCKUX
SIBJICHUAX;
pa3pabaTbiBaTh IUIaH PEIICHUS TPOOJIEMBI ¢ YYETOM aHaln3a MMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JI€SATEIIBHOCTh, OIIEHHUBATH COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJMHHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSAX PEATbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUU )KU3HEHHBIX POOJIeM.
ba3oBble ucciienoBare/ibCKue 1€MCTBUS:
BJIAJICTh HAy4YHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU TIOHSATUAMUA U METOJaMH
bu3nUecKol HAyKH;



BJIa/IETh HABBIKAMHU Y4YeOHO-HCCIIEJIOBATEILCKONM M TPOEKTHOW JESTEIbHOCTH B
00nacTi (hPU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUMCKY METOJIOB
pemieHusi 3aga4  (QU3MYECKOTO COACPNKAHMS, MPUMEHEHUIO pPAa3IUYHBIX METOJ0B
MO3HAHMS;

BJQJIeTh BHJAAMU JICATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUA, €ro
MHTEPIPETalnH, MPeoOPa30BaHUI0 U MMPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX CHTYaIlUsX, B
TOM YHMCJIE TIPU CO3[JaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (U3HKHU;

BBISIBIISITh IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJIM3UpPOBATh 3a7ady, BBIABUTATH
THIOTE3y € pelieHus, HaXOUTh apTryMEHTHI JUIS TOKa3aTeIbCTBA CBOMX yTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJAC PEIICHUS 3aJadd Pe3yabTaThl, KPUTUICCKU
OILIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (OpPMYJIHpPOBaTH COOCTBEHHBIE 3aJayd B  00pa3oBaTEIbHON
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsSIM, OIICHUBATh MPHOOPETEHHBIN OTIBIT;

yMeTh  TEPEHOCHUTHh 3HAHUS 1O (HU3UKE B  TPAKTHUECKYI0  00JIaCTh
KHU3HEICITETHHOCTH;

yMeTb WHTETPUPOBAThH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IacTeid;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI ¥ PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJa/JIeTh HAaBBIKAMHM TONy4eHHs HH(poOpManuu (U3HUECKOro COAEpNKaHUS U3
UCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TIOMCK, aHalu3,
CUCTEMATH3allMI0 W MHTEpPIpEeTalui0 WHOOpPMAIMU pa3IuYHBIX BUAOB U (Qopm
NPEICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAIUH;

UCIIOJIb30BaTh CPeACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJOTUN B
pelIeHNU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AIIMIOHHBIX 3a7a4 C COOII0ICHUEM
TpeOOBaHWN HSPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTHEHBI, PEeCcypcocOEpeKeHus,
MPABOBBIX U AITHUECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3MUYECKOTO COJEpKaHUS B Pa3IUYHBIX (opMmaTax C y4y€ToM
Ha3HaueHUs WHGOOpPMAIMKU U IEIEeBOM ayIUTOPHH, BBHIOMpas ONTUMAIBHYIO (OpMy
NPEJCTaBICHUS U BU3YyAIU3AIHUH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU ¥ BO BHEYPOUHOU €SI TEIIHOCTH;
pacno3HaBaTh MPEANOCHUIKN KOHMIUKTHBIX CUTYAllUH U CMATYATh KOH(IUKTHI,
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;



IIOHUMATh H WCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOM W HHAWBUIYAJIbHOU
paboThI;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEUCTBUHN ¢ YUETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEH KaXXJOT0 YIeHAa KOJUIEKTUBA;

NPUHUMATh L€ COBMECTHOM JEATEIIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUSA MO €€ NJOCTUKEHHUIO: COCTABIIATH IUIAH JEUCTBUH, PACIIPEAEIATh POJIU C YYETOM
MHEHHI YYaCTHUKOB, 00CYK/JIaTh Pe3yJIbTaThl COBMECTHOU pabOTHI;

OIICHUBAaTh KAa4ECTBO CBOETO BKJIaJla U KaXJOr0 yYaCTHHKAa KOMAaHAbl B OOLIUI
pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

IpejiaraTe  HOBBIE  TIPOEKThI, OLEHUMBAaTh HJEW C TIO3ULUHAM  HOBU3HBIL,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATETMYECKOE IMOBEACHHUE B PA3JIMUYHBIX CUTYalUAX,
MPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE HeHCTBHS
Camoopranusanus:
CaMOCTOSITEIILHO OCYIIECTBIISITH MO3HABATENLHYIO IEITEbHOCTh B 00J1aCTH (PUBUKHU
Y ACTPOHOMMH, BBISIBJISITH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aa4H;
CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHUS PAacU€THBIX W KauyeCTBEHHBIX 3aj1ad,
IUIAaH  BBITIOJIHEHMSI TMPAKTHYECKOW paboThl ¢ y4€TOM HMEIOUIUXCS  PEeCcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOUYTECHHI;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacIIMpATh paMKH Y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUH;
JenaTh  OCO3HAHHBIM  BBIOOpP, AapryMEHTHpOBaTh €ro, Oparb Ha  ce0s
OTBETCTBEHHOCTbH 32 PEILICHUE;
OLICHUBATh NPUOOPETEHHBIN OIIBIT;
criocoOCTBOBaTh (POPMHUPOBAHHIO U TPOSBICHHUIO IPYIUIHMH B 00JIaCTH (PUBHKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBI YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
aBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBbI B JE€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
BJIAJICTh HABBIKAMH IIO3HABATEIBHOW pPEe(IEKCHU KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;
UCIIOJIB30BaTh TMPUEMBI PEQIIEKCUU ISl OICHKHA CHTYallid, BBHIOOpAa BEPHOTO
pelieHus;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUSI IO UX CHUXKEHHUIO;
MPUHUMATh MOTUBBI W apryMeHThl JpPYTHUX TMpPU aHAJIKU3€ PE3yJbTaTOB
NEeATEeNbHOCTH;
MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;



NpUHUMATh MOTHBBlL W apryMEHThl JpYrMX T[pU aHaJlIu3e pe3yJbTaToOB
NeSTENbHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO APYIHX HA OMIMOKH.

B mpouecce MOCTHKEHHSI JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IMPOTrpaMMBbl IO
dbu3uKe 1719 YPOBHS CpeIHET0 00111ero 00pa3oBaHus y 00yUYaroImMUXCcsi COBEPIICHCTBYETCS
AMOIMOHATBHBIN UHTEIJIEKT, IPEANoiaralouii copMUpPOBaAHHOCTD:

CaMOCO3HaHMs, BKJIOYAIOLIEr0 CIOCOOHOCTh IOHUMAaTh CBOE H3MOLMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABJICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIBHON c(epbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETyJUPOBAaHMs, BKJIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTbh 3a CBOE MOBEAECHHUE, CIIOCOOHOCTh aIalTUPOBATHCS K AMOIM OHATbHBIM
U3MEHEHMSIM U MPOSIBIISATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIONIEH CTpEeMJIEHHME K JIOCTHXKCHHMIO LEIU |
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE JCHCTBOBaTh MCXOAS M3 CBOMX
BO3MOXXHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh TOHUMATh 3MOIIMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 MPU OCYIIECTBICHUM OOILIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPaMBaTh OTHOIICHHS C
JIPYTUMH JIIOIbMH, 3200TUTHCS, IPOSIBIISITH HHTEPEC U pa3peliaTh KOHMIUKTHL.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHBIC Pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poyib U MecTo (GU3MKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbl MHpa, B Pa3BUTUA COBPEMEHHOW TEXHUKUA U
TE€XHOJIOTUH, B TPAKTUUECKOUN ACATEIbHOCTH JIFOJCH;

VUUTHIBATh  TPAHUIBI  MPUMEHEHUS  HM3YYCHHBIX  (PU3UYECKUX  MOJICICH:
MaTepualibHasi TO4YKa, WHEpIMajbHas CUCTeMa OTCu€Ta, abCOIMIOTHO TBEPIAOE TEO,
WJCAIBHBIM Ta3, MOJEINW CTPOEHUSI Ta30B, YXKUJIKOCTEW U TBEPABIX TEJ, TOYEYHBIN
AIEKTPUUECKUH 3apsijl MPU pelIeHn: (PU3NIECKUX 3a71a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUSA (MPOLECCh) W OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHHUSI BEIlIeCTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUYKEHHUE,
CBOOOJHOE TIaJICHHE TeJl, NBIKEHHE MO OKPY>KHOCTH, WHEPIIHS, B3aMMOJICHCTBHE TEII,
muddy3usi, OpOyHOBCKOE ABUKCHHE, CTPOCHUE JKUJIKOCTEH W TBEPMABIX Tell, N3MECHCHUE
o0béMa Ten mnpu HarpeBaHuW (OXJaXKJAEHUHU), TEIJIOBOE pPaBHOBECHE, HCIapeHUE,
KOHJICHCAIUs, TUIaBJICHUE, KPUCTAJUIN3AlNs, KUTIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE



NABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEXIy IapaMeTpaMu
COCTOSIHHS Ta3a B U30MPOIIECCAX, IIECKTPU3ALUS TEJ, B3aUMOJICHCTBUE 3apAI0B;

OMHUCHIBATh MEXAaHMYECKOE JBWIXKEHUE, WCIOJIb3ys (PU3NUEeCKHUe BEIUYUHBL:
KOOpAMHATA, MYTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA, UMITYJIbC
Tela, KUHETHYECKas »SHEpPrus, IOTEHIHAIbHAS »JHEPrusi, MexaHudeckas pabora,
MeXaHW4YecKasi MOIIHOCTh; MPU OMUCAHWHU MPABWIBHO TPAKTOBaTh (PU3UUYECKUN CMBICT
WCIOJIB3YEMbIX BEJIMYMH, HX OOO3HAUECHUS U €IUHHUIIBI, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIINE JAHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUUHAMU;

ONUCHIBATh U3YUYCHHBIE TETUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBJICHUS, UCIOIb3YS
¢dbu3nYecKre BEMYUHBIL: JaBJICHUE ra3a, TeMIeparypa, CpeIHssl KUHETHYECKas dHEPTHs
Xa0TUYECKOTO  JIBMXKCHHMSI  MOJIEKYJ, CPEIHEKBAJApAaTU4YHAsA CKOPOCTb  MOJIEKY,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSIA SHEprus, padbora raza, Kod(PQPUIMEHT MOJIE3HOTO
JIEUCTBHSI TEIUIOBOTO JBUTATENS; MPU OMUCAHUU TMPABWIHHO TPAKTOBATh (DU3MUYECKUI
CMBICJI HCIIOJb3YEMBIX BEJIWYWH, UX OOO3HAYCHHUS U CJAUHUIIBI, HAXOIUTb (OPMYIIHI,
CBSI3BIBAIOIIIME JAaHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

OMUCHIBATh H3YYECHHBIC DJICKTPUUECKHWE CBOMCTBA BEIIECTBA U DJICKTPUUECKHUE
SBICHUST (MPOIECCHl), HCMONB3YsS (PU3NUEeCKHue BEIMYUHBI: DJICKTPUUSCKUN 3aps,
AJIEKTPUYECKOE TOJI€, HAMPSHKEHHOCTH MOJIS, MOTEHIMA, Pa3HOCTh MOTEHIMAJIOB; MPU
OMMCAHWU TPABWIBHO TPaKTOBaTh (YM3WYECKUN CMBICI HMCIOJBb3YyeMbIX BEJIWYWH, WX
0003HaYCHUSI W CAUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYUHY C APYTUMH BEJIMUUHAMU;

aHAJM3UPOBATh (DU3UUECKHUE MPOIECCHl U SBJICHUS, UCTIONB3Ysl (pr3nuecKue 3aKOHbI
M OPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonel HeroToHa, 3akoH
COXpAaHEHUSI MEXaHMYECKOM DSHEPrHH, 3aKOH COXpPaHECHUS WMIYJIbCa, MPUHIUI
CYyHEpIO3UIMA  CWJI, TPUHIMII PABHONpPABUS HMHEPUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KHHETUYECKYI0O TEOPHUIO0 CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHel KHHETHYSCKOM DHEPrUM TEIUIOBOTO [IBMXKCHHUS MOJICKYJ ¢ aOCOJIIOTHOM
TeMIEepaTypou, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOIO
3apsaa, 3akoH KynmoHa, mpu 3TOM pa3inudaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0
MaTeMaTU4eCKOE BBIPAXKEHUE U YCIOBUS (IpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPHUHIIUIBI JICUCTBUS MAIUH, MPUOOPOB M TEXHHUYCCKUX
YCTPOKMCTB; pa3iuvarh YCJIOBHS HX O€30MacCHOTO HWCIOJIB30BAHMS B TOBCEIHEBHOU
KU3HU,

BBITIOJTHSATH SKCTICPUMEHTHI 110 UCCIIEIOBAHUIO (PM3UUECKUX SIBJICHUI U TIPOIIECCOB C
WCTOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX HW3MEpPEHHH, MNpu HITOM (OPMYIHMPOBATH
npobiieMy/3agady W THIOTE3y Yy4eOHOro SKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO0 000PYI0BaHHMS, TIPOBOIUTH OIBIT U (DOPMYITHPOBATH BEIBOIHI;



OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEpeHUs (U3UUYECKUX BEJIUYWH, MPU I3TOM
BBHIOMpaTh ONTUMAJIbHBIA CHOCOO HM3MEpPEHMs] W HCHOJb30BaTh W3BECTHBIC METOJbI
OLICHKH ITOI'PEIIHOCTEN U3MEPEHUN;

HCCIIEeIOBATh 3aBUCUMOCTU MEXAY (GU3UYECKUMU BEIIMUYMHAMU C HCIOJIb30BAaHUEM
MPSIMBIX M3MEPEHUM, TTPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJTy4YEHHOU 3aBUCHUMOCTH (DU3WYECKUX BEIWYUH B BUJE TAaOIUIl U rpaduKoOB, JeaTh
BBIBO/JIBI 110 PE3YyJIbTATaM MCCIIECIOBAHUS,

co0JIro1aTh MpaBuiia 6€30MaCHOT0 TPyJa NMPU MPOBEICHUHN UCCIIEI0BaHUN B paMKax
y4eOHOTr'0 IKCIEPUMEHTA, Y4eOHO-UCCIEIOBATEILCKOM U MPOEKTHON JEATEIbHOCTH C
UCITIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJa00PaTOPHOTO 000PYI0BAHUS;

pemaTth pacuéTHbIe 3aJlauyd C SBHO 3aJaHHOM (PU3MUECKOW MOJEbI0, HCIOIb3Ys
¢bu3uYecKkue 3aKOHbBl W TPUHLMUIBI, HA OCHOBE aHajdW3a YCJIOBUSA 3a7ayd BBIOMpATH
(bU3UYECKYIO0 MOJICIb, BBIACIATh (PU3HMUECKHUE BETUUUHBI U (OPMYJIIbI, HEOOXOIUMBbIE JJIsI
e€ pelleHus, MPOBOAUTH PACUETHl M OILIEHHWBATh PEATBHOCTH MOJYUYEHHOTO 3HAYCHUS
(bu3UYeCKON BEJIMUNHBIL;

peliarb KAa4eCTBEHHBIE 3aJlaud: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUHBYIO
LEMOYKY PaCCyXJIECHUH C OMOpold Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznvecKkue sIBICHUS;

UCIIOJIb30BaTh MPU PEIICHUH YYEOHBIX 3ajlad COBPEMEHHbIE WH(OPMAIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYpHUpPOBaHUS, WHTEPHPETAlUd M TPEICTaBICHUS
y4e0HOU U Hay4dHO-TIOMYJSIpHON MHGOPMAINH, TTOIYYEeHHON U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHATU3UPOBATH MOTyd4aeMyt0 HH(POPMAIIUIO;

NPUBOJIUTH TMPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3UKE B TOBCEJIHEBHOWM >KM3HU [IJIS
obecrieueHus: 0€30MACHOCTH TIIPU  OOpalieHUH ¢ npubopaMd M TEXHHUYECKUMHU
YCTpPOMCTBAMH, MJIsI COXPAHEHHUS 3I0pOBbsI MU COOJIIOJACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TPYIIIE C BBINOJIHEHUEM PA3JIMYHbBIX COLIMANBHBIX POJIEH, MIIAaHUPOBATH
paboTy TrpyNmbl, paUUMOHAJIBLHO pacOpedcssiTh OOS3aHHOCTHU W  IUIAHUPOBATh
NEATENBHOCTh B HECTAHIAPTHBIX CHUTYAIMAX, aJ€KBATHO OLIEHMBATH BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIIEHUE PacCMaTPUBAEMOM MPOOIIEMBI.

K koniy oOyuenus B 11 kJiacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpax poyiib U MecTo GU3MKd B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B TMPAKTHYECKOM JEATEIbHOCTH JIIOAEH, LEJIOCTHOCTh M E€IHHCTBO
(bu3nYeCcKOi KapTUHBI MUPA;



YUYUTHIBATh TPAHUIIBI MPUMEHEHUS U3YUYEHHBIX (PU3UUYECKUX MOJECNICH: TOUYCUHBIM
AIEKTPUUYECKUI 3apsij, Jyd CBeTa, TOUCYHBI MCTOYHUK CBETa, sJIepHAs MOJE/b aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO si/ipa MpH pelieHuu (GU3nYecKuX 3a1ay;

pacrio3HaBaTh (u3nyeckue sBIEHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB SJIEKTPOJMHAMHUKA W KBAaHTOBOM (DU3MKHU: DSIIEKTpUYECKas IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWUCTBUS TOKa, B3aUMOJCHCTBUE
MAarHUTOB, JIEKTPOMAarHUTHAS UHIYKIUS, JTEUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C
TOKOM M JIBIDKYIIUHCS 3apsiji, SJIEKTPOMarHuTHbIC KoJieOaHUsI U BOJIHBI, IPSIMOJIMHEHHOE
pacrpoCcTpaHeHUE CBETa, OTpa)Ke€Hue, MperomiieHue, uHTepdepeHuus, Audpakius u
noJisipu3alids CcBeTa, aucrepcusi cBera, (oroanextpudeckuii d3ddext (horodddexr),
CBETOBOE JIABJICHME, BO3HUKHOBEHHE JIMHEWYaTOro CHEKTpa aromMa BOAOPOJA,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHUCHIBATh HM3YYCHHBIE CBOMCTBAa BelecTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYIO MPOBOJAUMOCTh PA3IUUYHBIX Cpel) M DJICKTPOMArHUTHBIC
SIBJICHUST (ITPOIIECCHI), UCTIONB3Ys (DU3NYECKUE BEIUYUHBI: AJICKTPUUYSCKUN 3apsiji, cuiia
TOKa, DJICKTPUUECKOE HAIpsIKEHUE, JJIEKTPUYECKOE COIMPOTHUBICHHE, Pa3HOCTb
MOTEHITMAIOB, YJICKTPOABIIKYIIAS CHIa, padoTa TOKA, MHIYKIIMS MAarHUTHOTO TIOJIs, CHJia
Awmrmepa, cuna JlopeHlla, WHIYKTUBHOCTh KATYIIKH, OJHEPTUsl DIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MEePHOJ U YacToTa KoJieOaHUN B KoyieOaTeIbHOM KOHTYpE, 3apsl U
CHWJIa TOKa B IMPOILIECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJiebaHuM, (POKycHOe
paccTOsiHUE M ONTHYECKas Cujia JUH3bL, NpPU ONHCAHWUU MPABWIBHO TPAKTOBAaTh
(bu3MUECKHUl CMBICIT UCHOJIB3YEMbIX BEJIUYHH, UX 0003HAYEHUS M €IUHUIIBI, YKa3bIBaTh
(dbopMyIIbI, CBSA3BIBAIONINE TAHHYIO (DU3UYECKYIO BETUYUHY C IPYTUMHU BEIMUYUHAMY,

ONMKCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCIONB3Ys (pu3ndeckue
BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHUS
U UMITYJIbC (POTOHA, TIEPHO/I MOIypacmaia, SHEPTHsl CBA3U aTOMHBIX SIZIEp, PU OMUCAHUU
NPAaBWIBHO TPAKTOBATHh (PM3MUECKHUI CMBICI UCTIONB3YEMbIX BEIMYHUH, X 0003HAYCHUS U
CAVHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIONIME JAHHYIO (U3HYECKYI0 BEIUYUHY C
JIPYTHUMH BEJIMYMHAMHU, BEIYUCIIATH 3HAUCHUE (PU3MUECKON BETUINHBI

aHAMM3UPOBATH (PU3UYECKUE MPOIIECCHI U SIBICHUS, UCTIONB3Ysl (PU3NUECKHUE 3aKOHBI
U MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCIEI0BATEILHOIO U MapaJIeIbHOIO COEIUHEHUS
MMPOBOJHUKOB, 3aKOH Jlxoynsa—JIeHua, 3aKOH 3JIEKTPOMAarHMTHOM HWHAYKIHH, 3aKOH
MPSIMOJIMHEMHOIO  PaclHpoOCTPAHEHUS! CBETa, 3aKOHbl OTPAXKEHUSI CBETa, 3aKOHBI
MPEJIOMJICHUSI CBETA, ypaBHeHHME OWHINTeWHa a1 ¢Gotodddexra, 3aKOH COXpaHEHUS
SHEPIuM, 3aKOH COXPAHEHHUS HMITYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsja,
3aKOH COXpPaHEHHUSI MAaCCOBOT'O YMCa, MOCTYyNaThl bopa, 3aKOH paiIMOaKTUBHOIO pacnaja,
Ipy 5TOM Ppa3IuyaTh CJIOBECHYIO (QOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOoe
BBIpaKEHUE U YCIOBUS (IPaHUIIbI, 001aCTH) TPUMEHUMOCTH;



OMpENENATh HAMpaBJICHUE BEKTOpa HHAYKIMW MarHUTHOTO TMOJs MPOBOJHUKA C
TOKOM, cuJibl AMrnepa u cuiibl JlopeHna;

CTPOUTh U ONMCHIBATh H300pa)K€HUE, CO3AaBAEMOE IUIOCKMM 3€pKajoM, TOHKOMN
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTBHI 110 UCCIIEIOBAHUIO (PU3NUECKUX SIBIICHUUN U MIPOIIECCOB C
WCIIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX M3MEpPEHUM: TpU ATOM (HOPMYIHPOBATH
npobsieMy/3ajjady W THUIOTE3y Y4eOHOr0 DSKCIEPUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEJIOKEHHOT0 000PYI0BaHUS, TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh TIPSIMbIE U KOCBEHHbIC U3MEpeHUsI (U3UUECKUX BEIUYUH, TTPU ITOM
BLIOMPATh ONTUMAJBHBIA CMOCOO0 H3MEPEHUS M HCIOJIb30BaTh HW3BECTHBIE METOIbI
OLICHKH ITOI'PELIHOCTEN U3MEPEHNUN;

UCCJIEJIOBAaTh 3aBUCUMOCTU (DU3WUECKUX BEJIMYMH C HCIOJIb30BAHUEM TMPSIMBIX
U3MEPEHUN: TpPU OTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUpOBATH pPeE3yJbTaThl
MOJIYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAEC TAaOJHI] U T'padUKOB, JCIATh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0BAHUS;

coOro1aTh MpaBuiia 6€30MacHOro TPy/Ja MPHU MPOBEICHUH MCCIIEIOBAHUN B paAMKax
y4e0HOr0 SKCIEPUMEHTa, Y4eOHO-UCCIEA0BATENbCKOW M MPOEKTHOM AESTEIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJA0OPATOPHOTO 000PYI0BAHUS;

pemiarh pacu€THbIe 3a/auyd C SBHO 33JlaHHOW (PU3MYECKOW MOJENbI0, HCIOJIb3Ys
¢usznueckre 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHalIM3a YCIOBHUS 3aJladyd BBIOMPATh
(bu3MUECKyI0 MOJIENb, BBIACIITh (U3NUECKHUE BEIMUYUHBI U POPMYIIbI, HEOOXOAUMBIE IS
e€ pelieHus, MPOBOAUTH PAcyE€Thl U OLIEHHWBATH PEATBLHOCTH MOJYYEHHOT'O 3HAYCHUS
(buznuecKoi BeTUYNHBL;

pemniath Ka4yeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTUYECKU HEMPOTHUBOPEUUBYIO
[IEMOYKY pAaCCYyKJIEHUW C Omopoil Ha U3Yy4YeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue SIBICHUS;

UCIIONIb30BaTh MPU PEHICHUH YYEOHBIX 3a/lad COBPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJIOTUU ISl TIOMCKA, CTPYKTYpPUPOBAaHUS, WHTEpPHOpETAlMU U MPEICTABICHHS
y4eOHON W HAYyIHO-TTOMYJISIPHON WH(MOpPMAIUH, TTOIYYCHHON U3 Pa3IUYHBIX HCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIyYaeMy0 HHPOPMAIIHIO;

OOBSICHATHh TPUHIUIIBI JEUCTBHUS MAIINH, MPUOOPOB M TEXHUYECKHUX YCTPOMCTB,
pa3nyaTh yCIOBUS UX O€30MaCHOrO UCIOJIL30BaHUS B MIOBCEIHEBHOM KU3HU;

MPUBOJIUTH TPUMEPHI BKIAJa POCCHUCKUX W 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU H
TEXHOJIOTHU;

MCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS TO (U3MKE B TMOBCEIHEBHOM XWU3HU IS
obOecrieueHusi 0E€30MAaCHOCTH TPU OOpamleHnd ¢ [pudopaMu W TEXHUYECKUMU
YCTpPOMCTBAMH, JJIsI COXPAHEHUS 3J0pOBbSi M COOJIIOJICHUSI HOPM SKOJOTMYECKOTrO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B IPyNIE C BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATH
paboTy TpyNIbl, palMOHAIBHO pacHpelnensiTh O0f3aHHOCTHU W IUIAHMPOBATH
JEeSATENbHOCTh B HECTAHAAPTHBIX CUTYyalMsX, aJ€KBATHO OLIEHUBATh BKJIAJ Ka)XJAO0ro U3
YYaCTHUKOB I'PYMIbI B PEIIEHUE pacCMaTPUBAEMON TPOOIEMBI.

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
IIpoBepsiemble nNpeMeTHBIE Pe3yJbTAThI 0CBOCHHSI OCHOBHOI

NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBI CpPeIHEero o01ero 06pa3oBaHus

pe3yJbTaTa

JIeMOHCTPUPOBATh Ha TPUMEPAX POJib U MECTO (QHU3UKH B (HOPMHUPOBAHHUU
10.1 COBPEMEHHOW HayJIHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHWKU W

TEXHOJIOTHH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

YYuThIBaTh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJIEICH:
102 MaTepuaibHas TOYKa, MHEepIHalbHasg CUCTeMa OTcuéra, aOCOJIIOTHO TBEpIOE
TEJI0, WJCANbHBIA Ta3; MOJAEIN CTPOCHHUS ra3oB, JKUJIKOCTEW M TBEPABIX TeEI,

TOYEYHBIN AIIEKTPUUECKUM 3apsl — IPH pelieHnH GU3NYECKUX 3a]1au

Pacno3naBath (u3nueckue sBICHUS (TIPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB  MEXaHHWKH, MOJICKYISPHO-KHHETHYECKOH TEOPUHU  CTPOCHHS
BEIIECTBA M  DJJIEKTPOJUHAMHKH: PABHOMEPHOE M PaBHOYCKOPCHHOE
NpSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE TMAJCHWE TEJ, JBIKCHHE I10
OKPY)XHOCTH, HHEpIHs, B3auMojeicTBue Ttei; auddysus, OpoOyHOBCKOE
10.3 JIBIDKCHUE, CTPOCHHE JKUIKOCTEW M TBEPIBIX TeNl, U3MEHEHUE o0BEMa Tel
Npyu HarpeBaHWu (OXJAXKICHHH), TEIJIOBOEC paBHOBECHE, WCIAPCHHUE,
KOHJICHCAIHS, TJIaBJICHUE, KPUCTAILIIN3aIUsl, KUIICHUE, BIIaXXHOCTh BO3/1yXa,
TIOBBIIIICHUE JIaBJICHUS ra3a MMPU €ro HAarpEeBaHUU B 3aKPBHITOM COCYIE, CBS3b
MEXy MapaMeTpamMH COCTOSIHHUS Ta3a B M30IPOLIECCaX; MIEKTPU3ALUS Tell,

B3aNUMOJICHCTBUE 3apsaa0B

OnucelBaTh MEXaHUYECKOE ABWIKCHHUEC, UCIIOJIb3Yd (I)I/ISI/ILIGCKI/IG BCJIIMYHHBI:
KOoOpAuHarTa, IIyTb, NEPEMEUICHUEC, CKOPOCTh, YCKOPCHHUE, MAcCCa TCJld, CHUJIQ,
HUMITYJIBC TCI1a, KHHETHYCCKas SHEpTru-, MNOoTCHIMAaJIbHaA OHEpTru-,
10.4 MCEXaHHUYCCKasa pa60Ta, MCXAaHUYCCKAsA MOIMHOCTBL, IMPU OINMMCAHUHN ITPABUIIBHO
TPAKTOBATb (I)I/IBI/ILICCKI/Iﬁ CMBICJI UCHIOJIB3YEMbBIX BCJIUYUH, UX 0003HaYCHUS U

CAMHUIIBI, HaXOIUThb (I)OpMy.HBI, CBA3BIBAIONIUC JTAHHYIO (I)I/ISI/I‘{CCKYIO

BCIIMYUHY C APYTHUMU BCIIMYNHAMUA




10.5

OnuceIBaTh HU3Y4YCHHBIC TCIJIOBBIC CBOMCTBA TEJI U TEIUIOBLIE SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IC BCIIMYUHLBI: JAaBJICHUC I'a3a, TEMIICpAaTypa, CpCAHAA
KHHCETHUYECCKAasA SHEpPIrus Xa0THYIECKOI 0O ABHUXKCHUA MOJICKYII,
Cpe€aAHCKBaApaTUIHad CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIJIOTHI, BHYTPCHHAA
sHeprus, paborta raza, KOIPQPUIMEHT TIOJE3HOTO JEHCTBUS TEIJIOBOTO
ABUTraTeiid; HIpd OIKMCAHUKU TPaBUIBHO TPaKTOBATH (1)I/I3I/III€CKHI>'I CMBICJI
HCIIOJIb3YEMBIX BCIWMYUH, UX 0003HaUEeHUS U CAUHUIIbI, HAXOJUTh (bOpMy.]H)I,

CBA3BIBAIOIINUC JAaHHYIO CI)I/IBI/I‘-IGCKYIO BCIIMYUHY C JPYTUMHU BCINYNHAM

10.6

OnuchIBaTh N3YYCHHBIC DJIEKTPUUECKHE CBOWMCTBA BEIECTBA U JIEKTPUUCCKUE
ABJICHHUS (TIPOLIECCHI), HUCMOJIB3YS (U3UYECKUE BETHMYMHBI: JJIEKTPUUYECKUM
3apsif, ANEKTPUYECKOE I0Jie, HANpPSHKEHHOCTH MOJISI, MOTEHLHUAN, Pa3HOCTh
MOTEHIIMAJIOB; TIPU OMHCAHWUU TMPABHIIBHO TPAKTOBATh (DU3UUECKUH CMBICIT
HCIIONIb3YEMBIX BEITUYUH, NX 0003HAUYCHUS U €IUHUIIBI; YKa3bIBaTh (HOPMYIIBI,

CBA3BIBAIOIIUE TaAHHYIO (I)I/ISI/I‘ICCKyIO BCJIIMYHHY C APYTUMHU BCIIUYNHAMU

10.7

aHAJIM3UPOBATh (PU3MUECKHE MPOLECCHl M SBJICHUS, HCIOJB3YS (pu3mueckue
3aKOHbl M IPUHIUIBL: 3aKOH BceMupHoOro tsroreHus, I, II m III 3akoHsI
HproTOHa, 3aKOH COXpaHEHUS MEXaHMYECKON SHEpruu, 3aKOH COXpaHEHUs
HUMITyJbCa, HNPUHLOMII  CYNEPHO3WLUU  CWJ, TPUHLOUI  PaBHOIPaBUSA
MHEPLUHMAIBHBIX CHUCTEM OTCYETA; MOJIEKYJIIPHO-KHUHETHYECKYI0 TEOPHIO
CTPOEHUS BEILECTBA, IA30BbIC 3aKOHBI, CBS3b CPEIAHEN KMHETHYECKON DHEPIrUn
TETIJIOBOTO JABMKEHUSI MOJICKYJI C aOCOIOTHON TeMIepaTypoi, MepBbIi 3aKOH
TEPMOJUHAMMKH; 3aKOH COXPaHEHUS DJIEKTPUYECKOro 3apsaa, 3akoH KynoHa;
IIPY 3TOM pa3InyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €M0 MaTeMaTHYECKOe

BBIP2YKEHUE U YCTIOBUS (TPaHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATE OCHOBHBIC  IIPUHIMIIBI HeﬁCTBHH Malll1uH, HpI/I60pOB u
TEXHHYCCKHUX YCTpOﬁCTB; pasiiniaTtb YCJIOBHA UX 0€e30I1aCHOTO MCITOJIb30BaHUS

B HOBCGI[HGBHOI\/'I KHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHl IO HCCICAOBAHUIO (DU3HUECKUX SIBICHUH U
IPOIIECCOB C MCIIOJIb30BAHUEM TIPSMBIX U KOCBCHHBIX U3MEPEHHUH; MPU ITOM
dbopmynupoBath npobiemy (3aady) U THUIOTE3y y4eOHOTO JKCIEPUMEHTa,
coOMpaTh YCTAHOBKY U3 IMPEIUIOKECHHOTO 000PYIOBaHHMS, MPOBOJUTH OIBIT U

(I)OpMy.]'II/IpOBaTI) BBEIBObI

10.10

OCYH.[GCTBJ'IHTL MMpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (I)I/ISI/ILIGCKI/IX BCJIMYHH; IIpU
9TOM BLI6I/IpaTI> ONTUMAJIBHBIM CIIOCO0 HU3MEPCHUA U UCTI0JIB30BATh U3BCCTHBIC

MCETOJbI OICHKHU HOFpeHIHOCTeﬁ H3MepeHHI>i

10.11

HccnegoBath 3aBUCHUMOCTH MCKOY (1)I/I3I/I‘IGCKI/IMI/I BCIIMYMHaAMHU C
HCIIOJIb30BAHHUEM IPSAMBIX HSMCpCHHﬁ; IIpHU 3TOM KOHCTPYUPOBATH YCTAHOBKY,

(I)I/IKCI/IpOBaTL PE3YJIbTAThI HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘1IGCKI/IX BCJIIMYMH B




BHJIe TaONHI] ¥ TPpapUKOB, JIENaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

10.12

Cobnronate mpaBuiia 0€30MaCHOTO TpyJa MpH NPOBEACHUU HCCIICAOBAHUN B
paMKax y4eOHOro SKCIIEPUMEHTa, Y4eOHO-HCCIeI0BATENbCKON U MPOSKTHOM
JCATEILHOCTH  C  WCIOJB30BAHUEM  HM3MEPUTCIbHBIX  YCTPOHCTB |

1a00paTOPHOTO 000PYIOBAHHS

10.13

Pemrate pacué€rHple 3amauM C SBHO 33JaHHOW (PU3MUECKOW MOMEIbBIO,
HCII0JIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHBI M TIPUHIUIIBI; HA OCHOBEC aHaJIM3a YCJIOBHUA
3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘ICCKYIO MOACIb, BBIACIATH (1)I/I3I/I‘IGCKI/I€ BCJINYUHBI U
dhopmysbel, HEOOXOAUMBIE ISl €€ pelIeHus, TPOBOAUTh PACUETHI M OIEHUBATH

peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKON BETMYUHBI

10.14

Pemrate xkauecTBEHHBIE 3a/1a4M: BHICTPAMBATH JIOTUYECKUA HETPOTUBOPEUUBYIO
LIETIOYKY PaCCYXJICHUI C OMOpOil HAa M3YYECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U

(bu3uYecKue SBICHUS

10.15

Hcnone3oBats IIpU  PELICHHUH y4eOHBIX 3a1a4y COBPEMEHHBIE
nH(OpPMallMOHHBIE  TEXHOJOTHMH s TOHCKa,  CTPYKTYPHUpPOBaHUSA,
WHTEpIpeTaluy M  MpeIcTaBieHHs y4yeOHOH U Hay4dHO-IOIMYJISIPHOM
nHpopmaluy, TOJYYEeHHOW U3 pa3IMUHBIX HCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOJTy4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoMTE MpUMeEpPHI BKJIa/la POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(DUZUKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIEro MHpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

10.17

Hcnonb3oBaTh TeOpeTHYECKHAE 3HAHUS 110 (PU3UKE B TIOBCEHEBHOM XKU3HH IS
obecrieueHrsi OE30TACHOCTH TPH OOpAIIEHUH C TPUOOpaMU U TEXHUYCCKUMHU
YCTPOWCTBAMHM, JIII  COXPAaHEHHWS 3JI0POBbSI W COONIIOJICHHUS  HOPM

OKOJIOTHYECKOI'O ITIOBCACHUS B Oprmammeﬁ cpeac

10.18

Paborats B rpynmne ¢ BBIIOJHECHUEM Pa3jIMYHbIX COLMUAIBHBIX pOJ'ICfI,
IJIAaHUPOBATDH pa60Ty rpyaIibl, paqMOHAJIBHO PAaCHpCACIIATh 00S3aHHOCTH U
IJIAaHUPOBATh ACATCIIBHOCT B HCCTAHAAPTHBIX CHUTyalUsAX, aACKBATHO
OLCHHBATh BKJIIAA  KaXXJAOTO H3  YY4aCTHUKOB TIPYIIIIBI B  PCHICHHUC

paccMaTpuBaeMou MpooOIEeMBbI

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha IMpHUMEpax pojib U MeCTo (GHU3UKU B (POPMHUPOBAHUU




COBPEMEHHOM HAay4YHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKON EATEIbHOCTH JIFOAEH, LIEJIOCTHOCTh U €MHCTBO

(bu3nvecKoi KapTHHBI MUpa

11.2

Y4YuThIBaTh TPaHUIBl MPUMEHEHHS W3YYCHHBIX (PU3MUECKUX MOJeNei:
TOYEYHBIN IEKTPUUECKUH 3apsl, AepHas MOJIENb aTOMa, HYKJIOHHAsl MOJIEJb

aTOMHOTO $i/ipa IpU pelIeHUH PU3NYECKUX 3a]a4

11.3

PacniosnaBate usnyeckue siBieHus (mpouecchl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB QJICKTPOAMHAMHKHU u KBAHTOBOM (1)I/IBI/IKI/II QJICKTpHUYCCKad
IpOBOAMMOCTD, TCIIJIOBOC, CBETOBOC, XUMHUUYCCKOC, MAIrHUTHOC )IGI\/JICTBI/HI TOKa,
BSaHMOHCﬁCTBHG Mar"suToB, SJICKTPOMAarHuTHas UHAYKIWA, )IGI\/JICTBI/IC
MAariuTHOroO 1oJjid Ha M[OpPOBOJHHMK C TOKOM H I[BI/I)KYHII/IﬁCfI 3apsanm,
AJIEKTPOMArHUTHbIE KOJIEOaHUS U BOJIHBI, NMPSMOJMHENHOE pacpoCTpaHEHHE
CBETa, OTpaXX€HUE, IMpeloMJIeHne, HHTepdepeHuns, Juppakuus Hu
MoJIsIpU3allis  CBeTa, JHCIepcUsl CBeTa, (OTOAIEKTpUUecKuil  3ddext
(boToapdexT), cBeTOBOE NaBieHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO CIIEKTpa

aToMa BOJopoJa, €CCTECTBEHHAA U UCKYCCTBCHHAA paJHOAKTUBHOCTDb

11.4

OnmceIBaTh HU3YUYCHHBIC CBOIiCTBa BCIIIECCTBA (BJ'IeKTpI/I'-ICCKI/Ie, MAar"HuTHBIC,
ONTUYECKUE, DJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3jMYHBIX Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI), UCTONIB3YS (PU3NUYECKHE BETUUUHBI:
NEKTPUYECKUl  3apsii, cuja TOKa, JJIGKTPUYECKOE  HampsKEHHeE,
ANEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh MoTeHnuanoB, JJIC, pabora Toka,
WHIYKIUS MarHUTHOTO MOJis, cujla AMriepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYIIKU, SHEPTUs AJIEKTPUUECKOTO0 M MAarHUTHOTO TOJIeH, epUo U 4acToTa
KojeOaHuil B KoJjeOaTelnbHOM KOHTYype, 3apsii M cujla TOKa B Ipolecce
FapMOHUYECKHX DJIEKTPOMArHUTHBIX KojeOaHuM, (OKYCHOE pacCTOsHHE U
ONTHUYECKAsl CHJIA JIMH3bL; IPU ONKUCAHUU MPABUIBHO TPAKTOBATH (GU3UUYECKUIN
CMBICIT HCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUEHHS U €JAMHMUIIbI; YKa3bIBATh
(GbopMyIbl, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYI0 BEIUYHHY C JPYTHUMH

BCINYHNHaMUN

11.5

OnuchiBaTh U3yYEHHblE KBAaHTOBBIE SBJICHHMS M IPOLIECCHl, HCHOJb3YS
¢bu3nyeckue BeIMUUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, SHEPIUsl U UMIYJIbC (HOTOHA, IEPHOJ MOTypacnaga, SHeprus
CBSI3M aTOMHBIX s/iep; NPU ONMMCAHUU MPABHIIBHO TPAaKTOBaTh (hU3NUYECKUI
CMBICJ MCHOJb3YEMbIX BEIWYUH, UX O0O3HAUEHUS U €IUHMIBI; YKa3bIBAaTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (U3MYECKYI0 BEJIUYMHY C JAPYTUMHU

BCIIMYMHAMH, BBIYUCIIATE 3HAYCHUC (I)I/ISI/ILIGCKOI\;I BCJIIMYHNHBI

11.6

AHaJ'II/I3I/IpOBaTB (I)I/I3I/I‘-ICCKI/IC NpouccCChl U SABJICHUSA, HCIIOJIb3Y: (bI/IBI/I‘-ICCKI/Ie

3aKOHBI W TPHUHIOUIIBI: 3aKOH OMa, 3aKOHbI IIOCJICOOBATCIIBHOI'O H




HapajuleIbHOTO COEJUHEHUs IPOBOIHUKOB, 3aKOH Jxoyns — JleHua, 3akoH
9JIEKTPOMArHUTHONH HWHAYKIMH, 3aKOH NPSMOJHMHEHHOTO PpaclpoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IPEJIOMIICHHUS CBETa, ypaBHEHHE
OiHmreitHa g GoTodddeKTa, 3aKOH COXpAaHEHHsS DJHEPTUH, 3aKOH
COXpPaHEHHUS HMITYJIbCA, 3aKOH COXPAHEHHS 3JIEKTPHUYECKOTO 3apsia, 3aKOH
COXpaHEHHS MAacCOBOTO YHCIA, MOCTynarsl bopa, 3aKoH paguoaKTUBHOIO
pacmaga; MmpH 3TOM pas3jindarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIDAKEHWE W ycloBUA  (TpaHUIBL,  OOJACTH)

NPUMCHHUMOCTHU

11.7

OHpeI[eJ'ISITI) HaITpaBJICHUEC BCKTOpAa MHAYKIIMW MAarHuTHOT'O ITOJIA IMPOBOAHUKA

C TOKOM, cuJibl AMIiiepa u cuibl JIopeHna

11.8

Crpoutrh M ONHUCHIBATH H300pa)K€HHE, CO3aBaEMOE€ IUIOCKUM 3€pKajoM,

TOHKOU JTUH30U

11.9

Brimonaare OKCIICPUMCHTBLI II0 MCCICIOBAHHIO (1)I/ISI/I‘IGCKI/IX SBJICHUA U
IIPOUECCOB C UCIIOJIB30BAHHUEM NPSAMBIX U KOCBECHHBIX I/I3MepeHI/II\/'I; Ipu 3TOM
dbopmynupoBaTh TpodiemMy (3aJady) W THUIOTE3y y4eOHOTO SKCIIEPUMEHTA,
coOuparh YCTaHOBKY W3 TPEIOKEHHOTO 000PYI0BaHHUS, IPOBOIUTH OIBIT U

(hopMynupoBaTh BHIBOIbI

11.10

OcymiecTBIATh NMPSIMbIE U KOCBEHHBIE W3MepeHUsl (U3MUYECKUX BEIMYMH; MPU
3TOM BBIOMPATH ONTUMAJIBLHBINA CIIOCOO U3MEPEHUSI U UCIIOJIb30BATh U3BECTHBIE

METO/Ibl OLICHKH MOTPEIIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIHUYUH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHUIl; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJIyYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEITUYMH B BUJAE TaOIHI] U rpaUKOB,

ACJIaTh BbIBOABLI 110 PE3yjIbTaTaM HUCCICO0BaHNA

11.12

CoOmtonaTe npaBuia 0€30MacHOro TpyJa IpH MPOBEJCHUU HCCIEIOBAHUN B
paMKax y4eOHOro 3KCIepUMeHTa, Y41eOHO-HCClIe0BAaTEeNbCKOM U MPOSKTHOM
NEATENTbHOCTH C  HCIOJB30BAaHUEM  H3MEPUTENbHBIX  YCTPOMCTB U

1abopaTopHOro 000PYAOBAHUS

11.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJJaHHON (U3HYECKOW MOJECIbIO,
UCTIOJNB3YsSl (PU3UYECKUE 3aKOHBI U MPUHLMUIBI, HA OCHOBE aHAlu3a YCIOBHS
3a/1au BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIICIATh (PU3MUECKUE BETUYMHBI U
(hopmyIbl, HEOOXOIUMBIE IS €€ PEelIeHHs], TPOBOJAUTH PACUETHI U OLEHUBATh

PCAIBbHOCTD NMMOJIYYCHHOTI'O 3HAUCHU A (I)I/I3I/I‘IGCKOI>'I BCIIMYHHBI

11.14

Pemate kauecTBEHHBIE 3a0a4H: BBICTPANBATH JIOTUYCCKH HCIIPOTHBOPCUYNBYIO
OETIOUKY paCCY)K,Z[CHI/Iﬁ C 01'I0p0171 Ha M3Y4YCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U

(I)I/I3I/I‘-IGCKI/IC SABJICHUA




11.15

Hcnons3oBars IIpU  PELICHUU y4EOHBIX 3a1a4 COBPEMEHHBIE
WHGOpPMAIIMOHHbIE  TEXHOJIOTUM  JUIsI  TOWCKA,  CTPYKTYpUpPOBAHUS,
UHTEpOpETalliM W TNPEACTAaBICHHUS y4eOHOM U HAayYHO-NIOMYJSPHOMN
UHPOpPMALIMK, TOJYYCHHOH W3 Pa3IUYHBIX HMCTOYHHKOB;, KPHUTUYECKH

aHAIIM3UPOBATH M0JIy4aeMyI0 HH(POPMALUIO

11.16

OOBSICHATh TPUHLHUIBI JIEUCTBUSI MAalllWH, TNPUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB; pa3inyaTb YCIOBHUS HX OE30MAaCHOTO HCIOJIb30BAHUSA B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoMTE MpuUMeEpHI BKJIa/la POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOILIEro MUpPa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHH

11.18

Hcnonn3oBars TCOPCTUYCCKHUEC 3HAHUA 110 (1)I/ISI/IK€ B HOBCCI[HGBHOﬁ KU3HU OJI1
obecrnieueHns: 0€30MaCHOCTU MPH OOpaleHUH ¢ MpUOOpaMu U TEXHUYECKHUMU
YCTpOWCTBAMH, JJII COXPAaHEHHS 3JI0POBbSI W COONIOACHHS  HOPM

9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKalollel cpee

11.19

PaGoratb B rpynme C BBHIIOJIHEHHWEM pa3IMYHBIX COIMAJBHBIX PpOJIEH,
IJIaHUPOBaTh paboTy TPYIIbL, PALMOHATIBHO paclpenessiTh OOS3aHHOCTH U
IUIAHUPOBATh  JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyalUMsX, aJEeKBaTHO
OLEHMBATh BKJIAJ K&XJOr0 M3 YYaCTHUKOB TIpPYIIIBI B  PEILICHHE

paccmaTpruBaeMoi poOIeMbI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon Kox nmposepsiemoro
pa3aena 3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTHI COACPKAHUSA

OU3NKA 1 METOAbI HAYUHOI'O [IO3HAHUA

1.1

®usnka — Hayka o npupozae. Haydnele meTosl
IIO3HAHMS  OKPYXKAIOILIEro MHpa. Pounb
JKCIIEPUMEHTA U TEOPHUM B IPOLIECCE MO3HAHMS

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MopenupoBanue  (GU3UYECKUX  SBICHUA U
nporieccoB. Hayunble rtumnortesbl. dwusudeckne
3aKOHBI W TEOpPHH. [ paHUIBI NPUMEHHUMOCTH
(Gu3MYECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBHSL.
Ponr m w™ecro ¢usukn B (HOpMHUPOBAHUH
COBPEMEHHOM HAy4YHOW KapTUHBI MHpa, B

MPAKTUYECKOU ESITEIBbHOCTH JIOJIEH

MEXAHHUKA

KMHEMATHUKA

2.1.1

MexaHndeckoe JBHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOIo ABHMIKCHMHS. Cucrema otcuéra.

Tpaektopus

2.1

[Tepemenienue, CcKOpOCTh (CpemHSIA CKOPOCTb,
MT'HOBEHHAas CKOpOCTb) u YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIUHU Ha OCH
cuctembl koopauHat. CloxeHHe NepeMenieHHl

H CJIOKCHHUEC CKOPO cTei

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBVKCHUE. I'paduxu
3aBUCUMOCTU KOOPAWHAT, CKOPOCTH, YCKOPEHUS,
YT U NEPEMELICHUSA MAaTePUAIbHON TOYKH OT

BpEMCHU

CBoOoHOE majieHne. Y CKOpeHne cBOOOTHOTO




HaacHus

KpuBosmueiinoe  nBukeHue.  PaBHOMepHOe
JABUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTJIOBass CKOPOCTb, JIMHEWHAA
CKOpOCTb. [Iepuon u 4acToTa.

LlenTpOCTpeMUTENEHOE YCKOPEHHE

Texauueckue YCTPOMCTBA: CIIUJIOMETD,
JBUJKCHHE CHApAJIOB, LENHBIE W PEMEHHBIE

nepeaadn

[IpakTnueckue paboTHI. N3mepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXJIy NYyTSIMH, INPONIACHHBIMU
TEJIOM 32  IOCIENOBAaTEIbHbIE  paBHbIC
IIPOMEXYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM
JIBW)KEHUH C HAYaJIbHOM CKOpPOCTHIO, PaBHOM
Hynmo. M3ydeHune ABMKEHUS IIapuKa B BI3KOU
KUAKOCTH.  V3yueHwe — JBMXKEHUA  Tea,

OpOIIEHHOTO TOPU30HTATBHO

2.2

JUHAMUKA

2.2.1

[Tpunmun otHocutTensHOoCcTH [Nanunes. IlepBeiit
3akoH Hprotona. HWHepuuanbHble CHCTEMBI

oTcuéra

222

Macca tena. Cwuna. Ilpuninun cynepno3unuu

CHII

223

Bropoit 3akoH HproTOHa a1 MarepuaIbHOM
TOYKM B HMHEPIHAIBHON cCHCTeMe OTcuéra
(UCO). Tperuit 3akoH HprooroHa g

MaTCPHAJIbHBIX TOYCK

224

3akoH BCCMUPHOT'O TATOTCHHUA. Cuna TSDKECTH.

HepBa;I KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe tpenue. Cwiia TpeHHs
CKOJIBKEHUS M Ccujga  TPEHUs  IOKOS.
Kospduuuent tpenus. Cuna CONpOTHBICHUS

IMpUu ABWXKXCHUU TECJIa B ) KUAKOCTU HUJIU Ir'a3eC




227

HOCTYHaTeJIBHOG U BpamarTCJIbHOC ABHUKCHUC

a0COJIIOTHO TBEPJOTO Telia

2.2.8

MoMeHT cHIbl OTHOCHUTEIFHO OCH BpaliCHUA.
[Imeqo cuubl. YcnoBuss paBHOBeCUs TBEPIOTO
tena B ICO

229

Texunyeckue YCTPOMCTBA: MO IIIUITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboThl. M3yueHue IBUKEHUS
Opycka 1O  HaKJIOHHOM  IUIOCKOCTH IO
JICUCTBHEM HECKOJIBKMX cwWil. MccnenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
nepopMupyeMoil  MpyXKUHE U PE3UHOBOM
oOpa3lie, OT BEJIUYUHBI HUX JAedopmaruu.
HccnenoBanue yciioBUil paBHOBECUS TBEPIOTO

TE€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbBI COXPAHEHINA B MEXAHUKE

23.1

Nmnynec  MaTepuanbHOW  TOYKH, CHCTEMBI
MaTepuajgbHBIX ToueK. Mmmynbc cuibl U

N3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus umnyiaeca B HCO.

PeaktuBHOEC JABHWIXCHHUEC

233

Pabora cuier

234

MONIHOCTD CHIIBI

2.3.5

Kunernueckas OHEpIus MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KUHETUYECKOW YHEPTUH

2.3.6

[MotennmaneHass  sHeprus.  [loTeHuuanbHas
SHEprusi ynpyro AeQOpMUPOBAHHON MHPY>KUHBI.
[loTennmaneHass  SHeprus  Tena  BONM3H

IMMOBEPXHOCTHU 3emiu

2.3.7

IloTeHnManpHblE W HEMOTSHIIMAIBHBIC CHIIBL
CBs3b pa6OTI:>I HCIMIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMYECKOMN OHEPTHUU CHCTCMBI

Tel. 3aKOH COXpaHCHUA MEXaHHUYECKOM SHECPrun

2.3.8

anyrne " HCYIIPYTUEC CTOJIKHOBCHHA




TexHuueckue yCTpONCTBA: [JBHKEHHUE PaKeT,

2.3.9
BOJIOMET, KOIIEp, NIPYKUHHBIN [TUCTOJIET
[Ipaktuyeckue paboTel. M3ydenue  cBSA3M
5310 CKOPOCTEHM Tel IpH  HEYyIpyroM  yuape.

HccnenoBanme  cBs3um  pabOTBI  CHIBI  C

W3MCHECHHEM MEXaHHICCKOM OHCPruu TCja

MOJIEKVJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOI TEOPUU

3.1.1

OcHoBHbIE T0JIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON TEOPHHU. BbpoyHnoBckoe
neuxenue. Juddysusa. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I$I YacCcTHIl BEIICCTBa

Moenu cTpoeHHs ra30B, KUAKOCTEN U TBEPABIX
TeJl U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE

ITHUX MOJeIIer

Macca wmosekyn.  KonuuecTBo — BeliecTBa.

[TocrosnHas ABoraapo

TemmoBoe paBHoBecue. Temmeparypa u €

m3Mmepenue. [lkana remneparyp Llenscus

Monens naeanbHoro raza. OCHOBHOE ypaBHEHHUE
MOJICKYJISPHO-KUHETHYECKOU TEOPHH

HACaJIbHOI'O ra3a

AOcomoTHas TeMIieparypa Kak Mepa CpeiHei
KUHETUYECKOM SHEPrUM TEIUIOBOTO JBMXKCHMUS

yactui ra3a. [llkana remnepatyp KensBuna

VpaBuenue Kianeiipona — MenaeneeBa. 3akoH

JlaneTOoHA

['a30BBIC 3aKOHBEI. I/ISOHpOHCCCH B HACAJIBHOM
ra3¢ C IIOCTOAHHBIM KOJHMYCCTBOM BCIICCTBA.

U30TepMa, U30Xopa, n3obapa

Texnuueckue yCTpoOiiCcTBa: TEPMOMETP,

6apometp

3.1.10

[Ipaktuyeckue paboTsl. M3MepeHue Mmacchl

BO3/1lyXa B KJaccHOM komHaTe. MccnemoBaHue




3aBUCUMOCTU MCKIAY MNapaMEeTpaMu COCTOSHHA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamudeckass cucreMa. BHyTpeHH:A
DHEPrUss TEPMOJMHAMUYECKOM CHCTEMBI W

CITOCOOBI €€ M3MEHEHUS

322

KommnuectBo TtermoTel m paborta. BHyrpenHss

OHEPTUA OJHOATOMHOI'O NACAJIBHOTO ra3a

323

Buapl  Temomepenaun:  TETUIOMPOBOIHOCTD,
KOHBEKIIMS, u3NydyeHue. TermoéMKocTh Tena.
VinenrHasgd TEMJIOEMKOCTh BelleCcTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPpEaAYC

3.2.4

[IepBblii 3ak0H TepMoauHaMUKH. lIprMmeHeHuHe
IIEPBOTO 3aKOHa TEPMOAVNHAMUKHA K
uzonponeccaMm. ['padudeckas HHTEpHpeTALUS

paboThl Taza

3.25

TemoBsle Mamuubl. [IpuHUUNBL — AEHCTBUS
TeryIOBbIX MammuH. [IpeoOpazoBaHusi SHEPTUM B
TEIJIOBBIX MarmuHax. Koadduiment mosesHoro
nevictBust (manee — KIIJI) TermoBoil MamvHBIL.
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh  mporieccoB B IPHUPOJIE.
TenmoBruie JIIBUTATEIH. KOJIOTHYECKHUE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue YCTpOﬁCTBaZ JABUT'AaTCJIb
BHYTPCHHCTO CropaHus, OBITOBOM XO0JIOAUJIbPHHUK,

KOHJIUITHOHED

3.2.8

[Ipaktuyeckue paboThl. M3MepeHue ynenbHOM

TEIUIOEMKOCTH

33

AT'PETATHBIE COCTOSAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

[Tapoo6pa3oBanue u koHAeHcaus. Mcnapenue u
KUTIeHHe. Y7esnbHas TerioTa mapooOpa3oBaHusl.

3aBUCHMOCTD TEMIICPATYPhI KUIICHU A oT




JaBJICHU A

AOcComoTHaET ¥ OTHOCHUTENILHAS BJIAXKHOCTH

332 BO3ayxa. HacellenHnslil nap
Teépnoe teno. Kpucrammmueckne u amopdHsie
333 Tena. AHM30TPONHS CBOWCTB  KPUCTAJIOB.
Kunkue kpuctamwisl. CoBpeMEHHBIE MaTepHUAITbI
334 [InaBnenne wu Kpuctaymzauus. Y JelbHas
o TerioTa rmasyienus. Cyonumarus
3.3.5 VYpaBHeHUE TEIIOBOro OaaHca
TexHuueckue  yCTpOWCTBA: TUTPOMETPp H
336 TICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH
o MOJTYYCHHUSI COBPEMEHHBIX MAaTE€pUajoB, B TOM
YHClie HAHOMATEePHAaJIOB, 1 HAHOTEXHOJIOTUU
[IpakTnueckue pabotsl. M3mMepeHue BIaXKHOCTH
3.3.7
BO31yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
A1l OnexTpuzanusl Tel. ODJEeKTpUYecKuil 3apsia. JlBa
o BUJIA JIIEKTPUYECKUX 3apsI0B
4.1.2 [IpoBOIHUKY, TUAIEKTPUKHU U MOTYIPOBOTHUKH
4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTrO 3apsiia
4.14 B3aumopeiictue 3apsaoB. 3akon Kymona
DIIEKTPUYECKOE noJe. Hanpsioxénnoctsb
A1s 3IEKTPUUYECKOTO OJISL. [Ipunnun
41 o CYIEpIIO3ULUH. JInaun HaIpsKEHHOCTH
3IEKTPUYECKOTO OIS
416 PaGora cunm  3MEKTPOCTATHYECKOTO  TOJIS.
o Ilotennman. Pa3HOCTEL TIOTEHIINAIOB
[IpoBogHUKM ¥ AMAIEKTPUKH B TOCTOSSHHOM
4.1.7 3IEKTPUIECKOM noJie. Husnextpuueckas
MIPOHUIIAEMOCTb
ONEKTPOEMKOCTD. Kongencarop.
4.1.8 OneKTpOEMKOCTh  IUIOCKOTO  KOHJIEHcaTopa.

9HCpF U 3apAKCHHOI0 KOHJACHCATOpa




Texunuueckue YCTpOMCTBA: 3JIEKTPOCKOTL,

SJICKTPOMCTD, QJICKTPOCTATUYCCKAsA  3alluTa,

4.1.9
3a3eMJIEHHE 3JIEKTPOIPHOOPOB, KOHJEHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED

4110 [IpakTnueckue paboTHI. N3mepenue

MEKTPOEMKOCTH KOHJICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX CPEJIAX

4.2.1

Ycnosus CYIIECTBOBaHUS MTOCTOSTHHOTO
aMeKTpUUeckoro Toka. Mcrounuku Toka. Cuia

ToKa. [IoCTOAHHBINA TOK

4.2.2

Hanpsokenne. 3akon Oma ass ygacTka Lenu

4.2.3

DIJIEKTPUYECKOE  COMPOTHUBJIEHUE. Y ACIBHOE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCHGJIOB&TGHBHOG, mapaljiCJIbHOC, CMCIIAHHOC

COCANHCHUEC ITPOBOIHUKOB

4.2.5

PaGoTa anekrpuueckoro toka. 3akoH [[xoyms —

Jlenna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'0 TOKaA

4.2.7

anekTpoaBwkymmas cuna (mamee — DJIC) m
BHYTPEHHEE CONPOTHBIICHHE HCTOYHHKA TOKA.
3akon Oma I MOJMHOW  (3aMKHYTOM)

BHCKTquCCKOﬁ LCITN. KOpOTKOC 3aMbIKaHUEC

4.2.8

DneKTpoHHas POBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCHUMOCTh COIPOTUBIICHUS
METaJIJIOB oT TEeMIIEPaTypHI.

CBepXnpoBOIUMOCTb

4.29

Onexrpuueckuii TOK B BakyyMme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

HOJ'IyTIpOBOZ[HI/IKI/I. CoOcTBeHHAs U npuMecHas
MMPOBOAMMOCTD IMOJIYIPOBOJHUKOB. CsolicTBa p-

n rnepexoaa. HOHYHpOBOHHI/IKOBHe HpI/I60pBI

4.2.11

3HeKTpH‘IGCKHI>'I TOK B QJICKTPOJINTAX.

SHCKTpOJ'II/ITI/I‘-IeCKaSI Jucconuanusi. 3J'ICKTp0J'II/13

4.2.12

SHCKTpI/ILICCKI/Iﬁ TOK B razax. CaMoCTOSTCIbHBIN




U HECaMOCTOSATENIBHBIA paspsa. Pasnuunbie
TUIIBl  CAaMOCTOSITEJIBHOTO  paspsna. MonHus.

Ilna3sma

4.2.13

Texauueckue yCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP,  PEOCTaT,  MCTOYHMKH  TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOOpHI,
AIIEKTPOOCBETUTENFHBIE TPHOOPBI, TEPMOMETP
CONPOTHBJICHHUS, BAKYYMHBIN JHOJ, TEPMUCTOPBI
U (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIA AUO,

raJlbBaHHUKa

4.2.14

[IpakTnueckue pabotel. M3yueHue cmemanHoro
COCIMHEHUS PE3UCTOPOB.

Nsmepenne OJIC wHCTOYHMKA TOKa M €O
BHYTpEHHero compotuieHusi. HabmoneHue

AIIEKTPOIIH3a

11 KIJACC

Kon
pa3nena

Koaxnposepsiemoro
3JieMeHTa

IIpoBepsiemMble 1€MEHTHI COIEP:KAHUS

4

OJIEKTPOMHAMUKA

4.3

MAT'HUTHOE IIOJIE. DJIEKTPOMATI'HUTHA A MHAY KW A

4.3.1

ITocTosunkIe MAarduThl. BsaumoeiictBue

IIOCTOAHHBIX MAaroHuTOB

4.3.2

MaruutHoe nonie. BekTop MarHuTHOW MHIYKIIHH.
[punnun cynepno3uuuu. JIMHUKM MarHUTHOM
uHaykuu. Kaptuna TMHUI MarHUTHOM MHAYKLIUH

I10JIA IIOCTOAHHBIX MarHuTOB
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MarnuTtHoOe 1oJsie MpoBOJHUKA ¢ TOkOM. KapTtunHa
JUHUN TOJS AJUHHOTO MPSMOTO TPOBOJHHUKA H
3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KaTYIIKU C
TokoM. OmeiT  Opcrega.  B3aumopeiictBue

IMPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOAYJIb U HaIIPABJICHUE




Cuna Jlopenua, e€ MOIyab W HamlpaBiICHHE.

43.5 JIBrKeHME 3apsKEHHOM 4YacTHULBI B OJTHOPOJHOM
MarHuTHOM noJjie. Pabota cunel Jlopenia
4.3.6 SIBneHne aneKTpPOMarHUTHOM MHIYKIIUU
4.3.7 IToTok BekTOpa MarHUTHOM MHAYKLIMU
OJAC wuHaykuumu. 3aKOH  AJIEKTPOMArHUTHOU
438 vnykaun dapajes
Buxpesoe anexrpuueckoe nose. IIC UHIYKITUU B
439 IIPOBOJMHUKE, MJBMKYIIEMCS IIOCTYIIATEIBHO B
OJHOPOJTHOM MAarHMUTHOM TOJI€
4.3.10 [IpaBusio Jlenma
NupyktuBHOCTh. SABnenne camouHaykuuwu. IJ1C
4.3.11
CaMOMHAYKIINU
4.3.12 ODHeprusi MarHUTHOTO TOJIS KATYIIKHA ¢ TOKOM
4.3.13 DIIEKTPOMArHUTHOE TT0JIE
TexHnyeckrue yCTpPOWCTBA: MOCTOSTHHBIE MAarHMTHI,
4.3.14 DJIEKTPOMArHuThl, DJICKTPOABUIATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTUL], UHAYKIUOHHAS 1€Yb
[IpakTuueckne paboThl. M3yueHne MarHWUTHOTO
IOJIs1 KaTylUKH ¢ TOKOM. McciienoBanue neicTBus
4.3.15 IIOCTOSIHHOI'O MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sBJICHHUS — DJIEKTPOMArHUTHOM
WHIYKIUU
5 KOJIEBAHU A 1 BOJIHBI
MEXAHUYECKHUE U 9JIEKTPOMAI'HUTHBIE KOJIEBAHUA
Konebarensuas cucrtema. CBOOOIHBIE KOJIEOAHUS.
5.1.1 l'apmonnueckue kosebanus. Ilepumoa, dvacrora,
amIuMTyaa u ¢aza kojaebaHui
[IpyxuHHBII MasITHHK. MareMaTnyeckuii
5.1 5.1.2
MasATHHUK
YpaBHeHue TapMOHHUYECKUX KoJieOaHuH.
5.1.3 Kunematnueckoe u JUHAMUYECKOE ONHCAHUE
K0J1e0aTEeIbHOTO JIBHKECHUS
5.14 [IpeBpamenue oHepruvM mpU TAPMOHUYECKUX




kosnebanusax. CBs3p  aMIUIMTYAbl  KoJIeOaHUI
UCXOJHOW BEJIMYMHBI C aMIUIUTyJaMHu KoJjieOaHui

€€ CKOPOCTH U YCKOPEHHUS

5.1.5

Konebarenbublit KOHTYP. CBoboHbIC
JNIEKTPOMArHUTHBIE KOJIEOAHUS B  HJCATBHOM
KOJICOATEeIbHOM ~ KOHTYpE. AHAJIOTHS  MEXIY
MEXaHHYECKUMH u AIIEKTPOMATrHUTHBIMH

kosnebanusmu. ®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHHUA OHCPruvM B  HUACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BrinyX1cHHBIE MEXaHUYECKHUE KoJeOaHusl.
Pe3onanc. Pe3onancHas kpuBas. BbIHYXICHHBIE

AJIEKTPOMArHUTHBIC KOJICOaHUSI.

[IepemeHHBII TOK. CunyconanbHbIN

IIEPEMEHHBIN TOK.

5.1.9

MOIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJHOE W
JIEUCTBYIONIEE 3HAYCHHUE CHUJIBI TOKa u

HaIpPsXKCHUA

5.1.10

Tpanchopmatop. IlpousBoacTBO, Tmepemava wu
notpebdieHue ANEKTPUYECKOM SHEPIHH.
OKOJIOTUYECKHE  PUCKM MpPU  MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIUHU. Kynerypa
HCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MOBCEAHEBHOU

KHU3HHU

5.1.11

Texuuueckue yCTpoiicTBa: ceiicmorpad,

3J'IeKTpI/I‘leCKI/II71 3BOHOK, JIMHHUH JJICKTPOIICPCaaq

5.1.12

[IpakTuueckue paboTHL. Hccnenosanue
3aBUCHUMOCTH TEpHUOJA MaJbIX KojieOaHWl rpys3a
HA HHUTA OT JAAUHBI HUTH W Macchl TIpysa.
HccnenoBanue mnepeMEHHOIO TOKa B ILENU U3
MOCJIEIOBATENILHO COEIMHEHHBIX KOHAEHCATOpa,

KaTYIIKHU U pE3UCTOPa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHu4deckue BOJIHBI, YCJIOBHUA

pacnpoCTpaHEHUs. Ilepuon. Ckopoctb




pacnpocTpaHeHus U JinHa BoJIHbL. [lonepeunsie u

IMMPOAOJIbHBIC BOJIHBI
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Wntepdepeniuss u  audpakiuss MeXaHHYECKUX

BOJIH

5.23

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. BricoTa

toHa. TemOp 3Byka

524

3H€KTpOMaFHI/ITHI>Ie BOJIHEL. Y CIIOBUS HU3JTyUCHUA
OJICKTPOMArHuTHBIX BOJIH. Bianmuas OpHUCHTalIA

BeKTOpOB E, B 1 v B 351€eKTpOMarHuTHOM BOJIHE B

BAKyyMe

5.25

CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH: OTpa)K€HHE,
MIPEJIOMJIIEHUE, TOJISIpU3anus, IUQpaKius,
uHTepdeperus. CKOpOCTb 3IEKTPOMArHUTHBIX

BOJIH

5.2.6

[[Ikama »neKTpOMAarHUTHBIX BOJH. [IpuMeHnenue

OJICKTPOMArHUTHBIX BOJIH B TCXHUKE U 6I)ITy

5.2.7

[TpuHIIATIEI pagroCBsI3n u TEJIEBUICHUSL.
Pannonokamnusa. DIeKTpOMarHUTHOE 3arpsi3HEHUE

OKpY>Kalolle cpeibl

5.2.8

Texnuueckue YCTpPOICTBA: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YyJIbTPa3ByKOBas IHArHOCTHKA B
TEXHUKE M MEIWLUHE, paxap, paauoNpUEMHUK,

TeJeBU30p, aHTeHHa, Tenedon, CBU-meun
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OIITHUKA

5.3.1

[IpsmonuHeiiHOE pacnpocTpaHEHHWE CBETa B

OJIHOPOJIHOM cpene. JIyu cBeTa

5.3.2

OTpaxceHHe cBeTa. 3aKOHBI OTpaXCHHA CBCTA.

[Nocrpoenue n306paskeHui B IIIOCKOM 3epKaie

5.33

HpeJ'IOMJ'IeHI/Ie CBETAa. 3aKOHBI IPEIIOMJICHUS  CBCTA.

AOCOIIIOTHBIN TTOKa3aTellb IIPECIOMJICHUA

5.34

[lomHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIil yroa

IMMOJIHOT'O BHYTPECHHCT'O OTPAKCHUA

5.35

Hucnepcuss cBera. CnoxHblii cocTaB  Genoro

cBera. [Ber




5.3.6

CoOuparomue U pacceuBarolye JIUH3bL. ToHKas
nunH3a. GOKyCHOE pPacCTOSHUE M ONTHYECKAs CUIIA
ToHKOH JuH3BL. [locTpoeHne wu300pakeHUd B
coOuparonMx U pacceuBaromux auH3ax. Popmyna

TOHKO JIMH3EI. Y BEIIMUEHHE, JaBacMOe JIMH30H1

5.3.7

[Ipeneinst IIPUMEHUMOCTHU reOMETPUYECKON

OIITUKH

5.3.8

WNurepdepennus ceera. KorepeHTHbIE HCTOYHUKH.
VYcnosus HaOI0ICHUS MaKCHMYyMOB u
MUHUMYMOB B HHTEpP(EPEHIIMOHHONW KapTUHE OT

JBYX CUH(a3HbIX KOT€PEHTHBIX HICTOYHUKOB

5.3.9

Hudpakums ceta. [udpakmuonnas peméTka.
VYcnosue HaOMIOICHUSI TIIABHBIX MAaKCUMYMOB TIPH

maacHuH MOHOXpOMATHYECKOT'O CBE€Ta Ha

TU(GPAKIMOHHYIO PEHIETKY

5.3.10

[Tonspuszanus cera

5.3.11

Texnuueckue YCTpOICTBA: OYKH, nyma,
doTroanmnapar, MIPOEKIIMOHHBIN anmapar,
MUKpPOCKOII, ~TEJECKOI, BOJOKOHHAs OINTHKA,

T paKkIOHHAs peléTKa, MOISIPOUa

5.3.12

[IpakTnueckue paboThl. M3MepeHue mokazaTes
MPEIOMIICHUS. HUccnenosanue CBOICTB
n300pakeHuni B JInH3aX. Habmrogenue aucnepcun

CB€Ta

RJIEMEHTHI CTIIELHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panrwuIs! MIPUMEHUMOCTH KJIaCcCHYECKOI
MexaHukd. [loctynarel TeOpUKM OTHOCUTENBHOCTH:
0.1 WHBApHUAHTHOCTb MOJYJIsl CKOPOCTH CBeTa B
BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DUHIITEHHA
OTHOCUTENHLHOCTD OJIHOBPEMEHHOCTH.
62 3ameasieHUe BpPEMEHH U COKPAILEHUE JJIUHBI
6.3 DHeprusi U UMIYJIbC CBOOOIHON YaCTHUIIBI
64 CBsi3b  Macchl € DSHEpPrUel W  HMIIYJIbCOM

cBOOOTHOW YacTHUIIbl. DHEPrusi MOKOs CBOOOIHOM




YJaCTHUILIBI

KBAHTOBAA ®U3MKA

BJIEMEHTEI KBAHTOBOM OIITUKU

®otonbl. dopmyna Ilnanka CBSI3M SHEpPruu
7.1.1 doToHa C ero 4YacToToil. DHEpPrus M HMILYIbC

doToHa

OtkpeiTie u  wuccinenoBanne  (otodddekra.

7.1.2
Omneitet A.I'. Croneroa. 3akoHbl potorddexra

VYpaBHenue OiHmTeiHa a8 porosddexra.

7.1.3
«Kpacnas rpanuina» pororddexra

7.14 JaBnenue ceeta. OnbiTel I1.H. JleOGenena

7.1.5 XHUMHYECKOE JEIUCTBUE CBETA

Texanaeckue YCTpOMCTBA: (hoTORIIEMEHT,

dboTomaTyuK, coTHEUHas OaTapesi, CBETO U0

CTPOEHUE ATOMA

Mopenbs aroma Tomcona. OmnbiTel Pesepdopna mo
7.2.1 HCCIIEIOBAHUIO CTpOeHUs aToMa. [Inmanerapnas

MOJIENIb aTOMa

[Tocrynatel bopa. W3nydeHue u mMOrJolieHue
($OTOHOB MpuU THepexoJe aroMa C OJHOTO YPOBHS
7.2.2
sHepruu Ha Apyroi. Bumel cmnextpoB. Choektp

YpOBHEH 3HEPrUH aToMa BOJOPOJIa

BousiHoBbie cBoiicTBa yactull. Bonubel ae bpoiins.
723 KopnyckynsapHo-BotHOBOM nyanu3M. [{udpakims

QJICKTPOHOB Ha KpUCTAJLJIaX

CrionTaHHoe n BBIHYXXJICHHOC H3JTyUCHUC.

7.2.4
YcTpoiicTBO U TpUHIMIT pabOTHI J1a3epa

Texuuueckue YCTpOﬁCTBaZ CHGKTpaJ'ILHHﬁ aHaJInu3

7.2.5
(cmiekTpockom), J1azep, KBAHTOBBIM KOMIIBIOTEP

o6 [IpakTnueckue paboTHI. HaGnronenue
7.2.

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

Metoasl Ha6J'IIO)IeHI/IH n perucTpanuu

7.3.1
3JIEMEHTAPHBIX YaCTHUIL




OtkpsiTue pagnoaktuBHocTH. OmnbIThl Pesepdopaa

110 OIpCACIICHUIO coCTaBa PaauOaKTUBHOT'O

7.3.2 wsnyuenus. ColictBa amb(da-, Oera-, Tramma-
u3NydeHus. BiausHue paguioakTUBHOCTH HA KUBbIE
OpTraHU3MbI
OtkpbiTue npoToHa U HeWTpoHa. Hyknonnas
7.3.3 moxaens siapa [eiizenOepra — MBaneHko. 3apsa
anpa. MaccoBoe uucio sapa. M30Tomnsl
Anbda-pacnaz. DJIEKTPOHHBIN W TIO3UTPOHHBIN
7.3.4 OeTa-pacrma. lNamma-uznydenue. 3akoH
paanoaKkTUBHOTO pacriaja
DHeprus CBs3M HYKJIOHOB B sipe. SnepHbIe CHIIBI.
733 JedbexT Macchl sapa
7.3.6 Snepubie peakuuu. Jlenenue u CUHTE3 saep
Snepubii  peaktop. TepMOsIIEpHBI  CHHTES.
7.3.7 [IpoOnembl 1 MEepPCHEeKTUBBI AIEPHON IHEPTETUKH.
DKOJIOTUYECKUE ACTIEKTHI SAI€PHON SHEPTEeTUKHU
DneMeHTapHble YacTullbl. OTKPBITHE TMO3UTPOHA.
7.3.8 dyHaMeHTaIbHbIE B3aUMOIEHCTBHUS
TexHuueckue yCTpOMCTBA: JO3UMETp, Kamepa
739 Bunbcona, sinmepHblil peakTop, atTomMmHas 6om0Oa
[Tpaktuueckue paboThl. MccnemoBaHue TpPEKOB
7310 yacTull (1o roToBeIM (poTorpadusim)
OJIEMEHTBI ACTPOOU3UKU
Bun 3Bé3qHoro Heba. Co3Be3qusi, sipKue 3BE3NBI,
8.1 IJIAHEThI, UX BUAUMOE JIBUIKECHUE
Conneynast cucrema. Ilnanersl 3eMHON TpyMIIbI.
8.2 [InaHeThI-TUraHTl U MX CHYTHUKH, KapJIMKOBBIE
riaHeTsl. Manbie Tena CoTHEYHOU CUCTEMBI
Connue, ¢ortocdepa u armocdepa. ComHeuHas
8.3 aKTMBHOCTb
8.4 Ucrounuk sueprun ConHua u 38€31
. 3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,

CBCTUMOCTB, paanyc, TeMIICparypa, nux




B3aUMOCB:3b. /[narpaMMa «CHEeKTpaJIbHBIM KI1ace —
CBETUMOCTD. 3B&31B1 IJ1aBHOM
IOCJICAOBATCILHOCTA.  3aBHCHUMOCTh ~ «Macca —
CBETHUMOCTbY JIIS 3BE3 IJIaBHOM

nOoCJICA0BATCIIBHOCTU

8.6

Buytpennee crpoenne 3BE3n.  CoBpeMeHHbIC
MpCaACTaBICHUA O IIPOUCXOXKIACHUU W OSBOJJIIOLIUH

CoJHIIa 1 38637, DTarbl )KU3HA 3BE3]T

8.7

Mneunsiit [1yte — Hama I'anaktuka. CrniupanbHas
cTpykTypa ['amakTuku, pacnpeneneHue 3BE3 1, rasa
u nbiu. Ilonoxenne u aBwkenne CoiHua B
lanakruke. [Tnockas u chepuyeckast moacUCTEMbI

TanakTuku

8.8

Tunsl ranaktuk. PagporanakTMKM W KBa3aphl.

UYépHble ObIpHI B SApPax rajJakTHK

8.9

Bcenennas. Pacmmpenue BcenmenHoil.  3akoH
Xab6ua. Pazberanue ramaktuk. Bo3pacT u pamuyc
Bcenennoii, Teopusi bosbmoro B3peiBa. Mojnenb

«ropsauen Beenennoit». PennkroBoe u3nyyeHue

8.10

Macmrabnas CTPYKTypa Bcenennoid.
MeraranakTuka. Hepeménnnie poOJIEMBI

ACTpOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®uzuka 10 B 3-x yacTtax aBropsl: JI.O. I'ennenmreiin, FO.U. {uk

®uzuka 11 B 2-x yactax aBropsl: JI.O. I'engenmreiin, F0.W. [Tk



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmorekxa [IOK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMO MHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72




Hroro no pazneny 24
Paznen 4. QJJIEKTPOJAUHAMUKA
bubmmoreka [{OK

. 1
+ eKTpoCTATIIi 0 https://m.edsoo.ru/741bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK

' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22
4.3 PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 69




11 KUIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 ) 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHNE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 66




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacon Mara
Ne 10y DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoas | IlpakTn ] uugp
n/n Bcero HbIE yecKue oﬁpaaonaTe.Hbele pecypcChbl
padoThI padoTsbI
| ®u3nka — Hayka o npupoje. Hayunsie | 02.09 bubnuoreka [JOK
METOBI ITO3HAHUS OKPYKAIOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popmMupoBanun 04.09
. . bubnuorexa [JOK
2 COBPEMEHHOM HAYYHOUW KapTHUHBI MUpPA, B 1
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHndeckoe JBH>KEHHUE. 09.09
3 OTHOCHTENBHOCTh MEXaHUYECKOTO | 1 bubnuorexa [JOK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
yckopenune. CTapToBblii KOHTPOJIb.
5 11.09 bu6mmoreka [IOK
4 PaBHOMEpHOE NPSAMOJIMHENHOE JBHKCHUE 1
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPAMOJIHHEHHOE 1 16.09 bubmmorexa [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHre. Y CKoOpeHue | 18.09 bu6mmoreka [JOK
CBOOOHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
7 KpuBosnuHeliHoe nBrkeHHUE. [IBHKeHHE | 23.09 bubnuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
IIpuHnun otHOCUTENBHOCTH ['anumes. 25.09
bu6mmoreka [JOK
8 WNHepuunanbHble CUCTEMBI OTCUETA. 1
. https://m.edsoo.ru/ff0c3be8
[Iepsriit 3ak0H HproTOHA
9 Macca Tena. Cuna. [lpunuun 1 30.09 bubnmoreka [JOK




CyHepHo3uIuu cuil. Bropou 3akoH
HproTona nig MarepuaibHOU TOUYKH

https://m.edsoo.ru/ff0c3be8

10 Tperun 3akoH HproTona mis 02.10 bubnuorexka [JOK
MaTEePHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMHpHOro Tsrorenus. Cuna 07.10 bubnuorexa [JOK
TsKecTu. [lepBasg KocMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
09.10 bubnuorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena nommoreka L
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadpummenT tpenus. 14.10
P b P bubmmoreka [{OK
13 Cwuita conpOTHBIICHHS IPU JBWKEHUN Tea
https://m.edsoo.ru/ff0c3f76
B JKMJIKOCTH WJIU Ta3e
[TocTynarensHOE M BpamaTeibHOE 16.10
14 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6moreka [IOK
MowmeHT cuisl. [1nedo cunbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI 21.10
15 MaTepHaIbHbIX TOYEK. IMITyJIbC CUITBI. bubnuoreka [IOK
3aKOH COXpaHEHHUs UMITysbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHUE
PabGora 1 momHoCTh criibl. Kunernueckast 23.10
o bu6mmoreka [JOK
16 SHEprus MaTepuaabHOW TOUKH. Teopema
. https://m.edsoo.ru/ff0c4502
00 U3MEHEHUU KUHETUYECKOW SHEPTUn
ITorenimanenas sueprus. [loreHunansHas 06.11
7 SHEprus ynpyro aeopMUpOBaHHOU bubnuoreka [JOK
npyxuHsl. [loTeHIManbHas sHeprus teaa https://m.edsoo.ru/ffOc461a
BOJIM3U TIOBEPXHOCTH 3eMITH
18 [ToTeHIMaTbHBIE U HEIOTCHI[HAIbHBIC 11.11 bubnrorexa [JOK

cuiibl. CBs3b pa6OTBI HCMIOTCHIMAJIbHBIX

https://m.edsoo.ru/ff0c478c




CUJI C U3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOU YHEPTUH

19

JladbopaTopHnas padora Ne 1
«MccnenoBanue CBsi3U pabOTHI CHIIBI C
H3MEHEHHEM MEXaHUUECKOU SHEPruu Tejia
Ha IPUMepe PACTSHKCHHS PE3UHOBOTO
KTyTa»

13.11

20

KonTpoabHnas padora Ne 2 o reme
«Kunemaruka. JluHamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

18.11

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenne. Juddysus

20.11

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
YyacTHI] BemecTBa. Moaenu CTpOCHHS
ra3oB, KUIKOCTEH U TBEPABIX TEI

25.11

23

Macca monekyn. KonnuecTBo BeliecTsa.
[Toctrosinnas ABoraapo

27.11

24

TemnoBoe paBHOBecue. Temneparypa u e€
u3Mepenue. [llkana remneparyp Llenbcus

02.12

25

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

04.12

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHENd KUHETUYECKOM dHEPruun
JBUKEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Knanelipona

09.12

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lampToHa. ['a30BEIC 3aKOHBI

11.12




JlabopaTopHas paGora Ne2
«HccnenoBanue 3aBUCUMOCTH MEXKTY

16.12

28 rapamMeTpamMmu COCTOSIHUS pa3pesKeHHOTO
raza»

29 N3onponeccel B uACAIBHOM raze U uxX 18.12 bubnuorexa [JOK
rpaduyeckoe mpeacTaBieHUue https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus 23.12
TEPMOIUHAMUYECKON CUCTEMBI B CTIOCOOBI

30 e€ u3MeHeHus1. Koam4ecTBo TeraoTh U bubmorexa HOK

https://m.edsoo.ru/ff0c5952
pabora. BHyTpeHHsis sHeprus
0JIHOATOMHOTO HCAJIbHOTO Ta3a
a1 Butb! Temonepeatn 25.12 bu6moreka [IOK
https://m.edsoo.ru/ff0c5¢c36
VenbHasg TEIIOEMKOCTE BEIIECTBA. 30.12
32 KonndecTBo TEMIOTHI MpH TEIIIONEpEIaye. Bubnmorera [IOK
. https://m.edsoo.ru/ff0c5¢c36
AnabaTHBIN MpoIecc

13 [TepBbIii 3aKOH TEPMOJUHAMUKH H €TO 13.01 bubnuorexa [JOK
NPUMEHEHUE K U30IpoLeccaM https://m.edsoo.ru/ffOcSefc

34 HeoOpatumocTh MpoIieccoB B MPUPOJIE. 15.01 bu6mmoreka [JOK
BTopoii 3ak0oH TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunnun neiictus u KITJ remoBoit 20.01 bu6mmoreka [JOK
MAaIllUHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KIIJ] 22.01

37 DKOJOTUYECKHE MPOOIEMbI 27.01
TEIJIO3HEPTEeTUKU

18 O6o6maromuit ypok «MounekynsapHas 29.01 bubnmnoreka [JOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938

39 KounrtpoJsbHnas padora Ne 3 o teme 03.02 bubnmoreka [JOK




«MonexynspHas ¢puznuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50

TEPMOAMHAMUKI
40 [TapooOpa3zoBaHKe 1 KOHICHCAIIHS. 05.02 bubnunorexa LIOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
A1 AOcCo0THAs 1 OTHOCUTEIIbHAS BIIAXKHOCTD 10.02 bu6mmoreka [{OK
BO3ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucrannmueckne u 12.02
4 amopdHbIe Tena. AHU30TPOIIUSI CBOWCTB bubnuorexa [JOK
KpucTamuioB. JKuIKue KpUCTaJLIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbl
43 [lnaBnenue u KpucTaM3anus. Y aenbHas 17.02 bu6moreka [IOK
TerioTa riaBienus. Cyonmumarus https://m.edsoo.ru/ff0c6708
19.02 buo6 OK
44 VYpaBHeHuUe TEII0OBOro OanaHca nommoreka L
https://m.edsoo.ru/ff0c6820
45 DneKkTpu3arus Tel. DIEKTPUICSCKUH 3apsi/l. 24.02 bubnuorexa [JOK
JIBa BH1a AJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHUKH, TUATEKTPUKU U 26.02
bu6mmoreka [JOK
46 MOJIYITPOBOJHUKHU. 3AKOH COXPAHEHUS
https://m.edsoo.ru/ff0c6becc
JNEKTPUYECKOT0 3apsija
47 B3aunmonencrBue 3apsinoB. 3akoH KymoHa. 03.03 bu6mmoreka [JOK
To4YeuHbIN ANEKTPUUECKUHA 3aPsI] https://m.edsoo.ru/ffOc6ced
Hanps:k€HHOCTB 3IIEKTPUYECKOTO TMOJIA. 05.03
48 [IpuHUHUI CyNepIIO3UIINU SIIEKTPUUECKUX Bubmmorexa LIOK
P EI ynep H B p https://m.edsoo.ru/ff0c6df2
noJseu. JIMHuK HanpsHKEHHOCTH
49 PabGoTa cui aeKTpoCTaTHYeCKOTO MOJIL. 10.03 bubnmnorexa LIOK
IToTenmnuan. Pa3HoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
50 IIpOoBOIHUKY U TUAJIEKTPUKHU B 12.03 bubnuorexa [IOK

QJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018




I[I/IBHCKTpI/I‘-ICCKaSI IMPOHHULIACMOCTb

51

OnexrpoeéMkocTs. Konnencarop

17.03

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.

DHeprus 3apsKEHHOI0 KOHAEHcaTopa

19.03

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JladbopaTopHnas padora Ne 3 "3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

31.03

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJEHCATOPOB, KOMMHUPOBAIBHOTO
armapara, CTpyHHOIro mIpuHTEpa.

DJIeKTpOCTaTUYECKAas 3alIuTa. 3a3eMJICHUE

ANEKTPONIpUOOPOB

02.04

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsbxkenue. ConpoTuBIIeHHE.
3akon OMa 15 ydyacTka Lenu

07.04

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE IPOBOTHIKOB.
JlaGopaTtopHnas padora «3y4yeHue
CMEIIAaHHOTO COEIMHEHHSI PE3UCTOPOBY

09.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

14.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«U3mepenne 3/1C ucTouyHNKa TOKA U €ro
BHYTPEHHETO COTPOTHUBIICHUS

16.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas NPOBOAUMOCTb TBEPIBIX

21.04




METaJJIOB. 3aBUCUMOCTb CONIPOTUBIICHUS
METaJJIOB OT TEMIIEPATYPBHI.

CBepX1mpoBOIUMOCTh
60 DneKTpuuecKuu TOK B Bakyyme. CBoucTBa 23.04
AIEKTPOHHBIX MTyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U 28.04
61 MpUMeCcHast MPoBOAUMOCTh. CBOMCTBA p— bubnuorexa [JOK
n-nepexona. [ToaynpoBoAHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOPHI
DIIEKTPUYECKHUH TOK B PACTBOpaxX U 30.04
2 paciiaBax 3J€KTPOJIMTOB. bubnuoreka [JOK
DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIJIEKTPUYECKUU TOK B ra3ax. 05.05
. . bu6moreka [IOK
63 CaMoOCTOATENBHBIN U HECAMOCTOSATEIbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DnexTpuueckue mpudopsl U yCTpOcTBa U 07.05
P PUDOPHL B yeTp bu6mmoreka [JOK
64 UX IIpakTH4eckoe npumeHenue. [Ipasuna
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
. 12.05 bub6 e OK
65 O6o0maromuii ypok «JIeKTpOJMHAMUKAY nomorexa Il
https://m.edsoo.ru/ff0c88be
KounrtpoJsbHas padora Ne 4 o reme 14.05
66 «Qnekrpocraruka. [locTosHHbIN bubnuoreka [JOK
3JIEKTPUUECKUN TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepBHblit ypok. O0o0maronuii ypok 1o 19.05 bubnuorexa [IOK
temam 10 ' https://m.edsoo.ru/ff0c8a8a
68 PesepBHblit ypok. O600maromuii ypox mo 21.05 bubnuoreka [JOK




temaMm 10 ximacca

https://m.edsoo.ru/ffO0c8f6¢

69

PesepBHeiit ypok. O6o0maromuii ypox 1o
temam 10 kmacca

26.05

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

69




11 KUIACC

Hara
KoanuecTBo yacos HU3yYeHUsI
Ne DJIeKTpPOHHBIE TN(POBLIE
Tema ypoka
n/n o0pa3oBaTebHbIE pecypchl
Beero KoHTpoJib- IpakTHyec- 11A
Hble pa0doThl | KHe padoThl
[TocTosiHHBIE MATHUTBI U KX
| B3amMojielicTBe. MarHuTHOE mojie. | 01.09 bubaunoreka [IOK
Bekrop marauTHOM HHAYKIWHU. JIMHUT ' https://m.edsoo.ru/ff0c9778
MarHMTHOM MHIYKIIUN
MarsuTHOE TI0JIe TIPOBOJIHUKA C TOKOM.
OmeIT Opcrena. Bzanmoneiicteue bub6mmoreka IJOK
2 . 1 1 03.09
MIPOBOIHUKOB C TOKOM. CTapTOBBIH https://m.edsoo.ru/ff0c98fe
KOHTPOJIb.
JlabopatopHas padora Nel «3yuenne bubmoreka [IOK
3 1 1 08.09
MAarHUTHOTO TTOJISI KATYIITKA ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBHE MarHUTHOTO TOJISI Ha
OBO, ¢ TokoMm. Cuna Ammepa.
4 3111;6]1 H; P:)K ; ) fﬁo :ﬁvz e | 1 10.09 BuGmiorexa LIOK
patopHasi p oTa AR ' https://m.edsoo.ru/ff0c9acO
«HccnenoBanue qelicTBUS MTOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM»
. JleiicTBue MCaH;:THoreo ITOJIS };i 1 500 BuGorexa LIOK
BIDK ST 3aPSHKSHHYIO YaCTHUILY. .
ABIDRYILYIO P o W https://m.edsoo.ru/ff0c9df4
Cuna Jlopernna. Pa6ota cunsl Jloperia
OnexkTpoMarHuTHast uHIyKus. [Totok
6 BEKTOpa MarHUTHOW MHAYKIuu. SJC | 17.09
WHIYKIWW. 3aKOH 3JIEKTPOMAarHUTHOMH ’
nHayknuu Oapanes
7 JlaGopaTopHasi pabora Ne3 | | .09 bubmmorexa LJOK

«cen CAOBaHUC SABJICHUA

https://m.edsoo.ru/ff0cal50




SHGKT‘pOMaFHI/ITHOﬁ HWHAYKIUW

HNunykTtuBHOCTS. SIBIIEHUE
camonaykiuu. DJIC caMOMHIYKITHH.
OHeprusi MarHUTHOTO TOJISI KaTYIIKH €
TOKOM. DJIEKTPOMAarHUTHOE I10JIe

24.09

bubmauoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuuecKkrue yCcTpoicTBa U Ux
[IPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, AEKTPOJABUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHIL,
WHJyKLMOHHAS TI€Yb

29.09

10

O6o06maromuii ypok «MarHuTHOE ToJIe.
9JIeKTpOMaI‘HI/ITHa$I HUHIOYKIUD

01.10

bub6mmoreka IJOK
https://m.edsoo.ru/ff0cab82

11

KonTtpoabnas padora Ne 2 o Teme
«MarauTtHoe 1mojie. JIeKTpOMarHuTHas

AHITYKITASDY

06.10

bubmmoreka IJOK
https://m.edsoo.ru/ff0cad58

12

CBobOoaHbBIE MEXaHIYECKHE KOTIeOaHusI.
IapMonnueckue Konebanus. Y paBHEHUE
rapMOHHYECKUX KOJICOaHHIA.
IIpeBpaiienue sHeprun

08.10

bu6mmoreka IJOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas padora Ne 4
«ccnenoBanne 3aBUCUMOCTH TIEPUOIA
MaJbIX KOJIeOaHUui Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl TPy3a

13.10

14

Konebarensupir koHTYp. CBOOOIHBIC
3JIEKTPOMArHUTHBIE KOIEOAHHS B
U/IeaIbHOM KOJIe0aTeTbHOM KOHTYpE.
AHaNOTUsI MEXTy MEXaHUIECKUMH U
AJIEKTPOMArHUTHBIMHU KOJIeOaHUSAMH

15.10

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
9HEPIuU B UACATBHOM KOJIeOaTeTbHOM
KOHTYype

20.10

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4




16

IpeacraBieHue 0 3aTyXarONIHX
KoseOaHuaX. BEIHYX IEHHbIC
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BbIHYKIEHHBIE 3JIEKTPOMATrHUTHBIE
KoJicOaHus

22.10

bubmauoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennpid Tok. CUHYCOMAANBHBIN
MepEeEMEHHBIM TOK. MOIIIHOCTh
MIEpEMEHHOI0 TOKa. AMIUTUTYAHOE U
JICUCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U
HaIpsDKEHUS

05.11

bubaunoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IponszBoacTso,
nepenava u moTpedieHue IeKTPUIeCKON
SHEPTUU

10.11

19

YeTpolicTBO M IPaKTHYECKOE
MIPUMEHEHHE DJIEKTPUIECKOTO 3BOHKA,
reHepaTopa MEePEMEHHOr0 TOKA, JIMHAN
JJIeKTpoIepenad

12.11

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYecKUe PUCKU TIPU TPOU3BOICTBE
anekTpodHeprun. Kynbrypa
HCIIONIB30BAHUS SJIEKTPOIHEPTHH B
MOBCETHEBHOMN KU3HU

17.11

21

MexaHu4yecKre BOIHBI, YCIOBUS
pacnpoctpanenus. Ilepuoa. CxopocTs
pacnpocTpaHeHUs U AJTMHA BOJIHBIL.
[Tonepeunsie ¥ NPOAOIBHBIC BOIHBI

19.11

bubmmoreka IJOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTb 3ByKa. | pOMKOCTb 3BYKa.
Bricora Tona. Tem0p 3ByKa

24.11

Bbubnuoreka IJOK
https://m.edsoo.ru/ffOcccOc

23

OneKTpOMarHUTHbIE BOJIHBI, UX CBOUCTBA
u ckopocTsb. IIkana 37eKTpOMarHuTHBIX
BOJTH

26.11

bubmnoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHLII/IHBI PaanuoCBA3U U TCIICBUACHUS.

01.12




Paszputue CpCaACTB CBA3H. Pa}:[I/IOJ'IOKaLII/ISI

Kontpoannas padora Ne 3 «Konebanus

bubmauoreka LIOK

2 A2
> Y BOJHBD» 03 https://m.edsoo.ru/ff0cc6f8
H .
s | e o e wi | Boaox
AHOPOIHON CpeAc. ‘ https://m.edsoo.ru/ff0cd350
HUCTOYHUK cBeTa. JIyu cBera
51| conmm Toorpoun mioRpancnnts 10.12 biGimorera LOK
’ P P ' https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKaJie
58| orpumenme. Mpesemsanatyron roamoro 15.12 brGmiorera LOK
P - PeA " ‘ https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTpaKCHHUS
. .JII;ﬁopaTopHaﬂ pa6ora Ne 5 s BuGmorexa LIOK
«M3amepenue okasarers mpeloMICHUs . hits-//m.edsoo.ru/f0cd67a
CTeKIIa»
J .1 0 i
“ I/IH;eLI CDOOCTPO:Hie I/I(C)i? pax;eHI/m B - BuGmrorexa [JOK
JIHH3E. FROpMYJIa TOHKOH JHH3HL. ' https://m.edsoo.ru/ffOcdd1e
YBenuyeHue JIMH3bI
JlabopaTopHas padora Ne 6
31 «MccrmenoBanue CBOMCTB H300paKeHHH B 24.12
JTUH3AX
Hucnepcus cBera. CIIOKHBIA COCTaB
Oenoro ceera. [per. JIabopaTopHas
32 29.12
padoTta Ne 7 «HabGmonenve aucriepcuu
CBETa
WnTepdhepennns ceera. Judpakuns bubmmoreka [JOK
33 . 12.01
cBera. [ludpaknnoHHas permerka https://m.edsoo.ru/ff0ced22
34 [TonepeyHocTh CBETOBBIX BOJIH. 14.01 bubmmorexa LJOK
[Tonspuzamnus ceera ) https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue NpruOOPHI U YCTPOHCTBA U 19.01

YCII0BHA UX 0e30macHOro MMPUMCHCHU L




rpaHI/ILII)I NMPpUMEHHUMOCTHU KJIaCCUYECKOU

bubmuoreka LIOK

36 MexaHukd. [loctynaTsl criequanbHOU 21.01 hitps://m.edsoo.ru/f0c862
TEOPUH OTHOCUTEIBLHOCTH
OTHOCUTEITEHOCTh OJTHOBPEMEHHOCTH.
37 3amennenue BpeMeH);[/I u c}:)KpameHHe 26.01 bubamorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
OHeprusi ¥ UMITYJIbC PEISTUBUCTCKOU
38 qaCTI;uI)I. CBSI3I)y Macfm C DHEPTHEH U 28.01 bubamorexa LIOK
https://m.edsoo.ru/ffOcfc68
HAMITYJICOM. DHEPTHS MTOKOS
Koutpoabnas padora Ne 4 «Orntuka.
39 OCHOEH cneuneEH)Hof/‘I TEOpUH 02.02 brbmmorexa HOK
https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEIBHOCTH
40 ®otonbl. Popmyrna [Inanka. DHeprus u 04.02 bubmmoreka LIOK
AMITYJIEC (OTOHA https://m.edsoo.ru/ffOcfel6
Al OTKpBITHE U UCCIIEIOBAHNE 09.02 bubmoreka [IOK
doroaddekra. Onbitel A. I'. Croneroa https://m.edsoo.ru/ffOcffc4
3akoHnsl GpoTorddexra. YpaBHeHHE
42 9HhmTe$Ha mq;)lq)q)OToaq)qI:eKTa. «KpacnHas 11.02 bubamorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuta» Gorodddexra
43 Jasnenwne ceera. OneiThl I1. H. JIeOenena. 16.02 bu6mmoreka LJOK
XUMHYecKoe IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHHUeCKrEe yCTpOICTBA U
m MIPaKTUIECKOE IPUMEHEHHE: 18.02
(hoToanemenT, (HOTONATIUHK, COTHETHAS
Oarapest, CBETONO]]
45 Pemenune 3agad mo teme «IE€MEHTHI 25.00 Bbubnuoreka IJOK
KBAHTOBOW OITTUKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITEI
46 Pe3§p(1)0pna IO PacCEesHUIO 0-9aCTHIl. 02.03 BuGmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[Inanerapras Momens aToma
47 ITocrynater bopa 04.03 bubmmoreka LJOK




https://m.edsoo.ru/ff0dOafa

48

Uznydenue n noriomeHne GOTOHOB MIPH
[IEPEXO0JE aTOMa C OJHOI'O YPOBHS
SHEPrUU Ha Apyroi. Buael criekTpos

11.03

bubauoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BomHoBble cBoMCTBa yacTHIl. BoJIHEI 1e
bpouis. KoprmyckynspHO-BOTHOBOW
nyanu3Mm. CIIOHTaHHOE U BRIHYKJICHHOE
H3JIy4YEHHe

16.03

bubmauoreka LIOK
https://m.edsoo.ru/ff0dOca8

50

OTKpBITHE PAAHOAKTUBHOCTU. OTBITHI
Peseptdopaa mo onpenenennto cocraBa
PaIuOaKTUBHOTO U3TyIEHUS

18.03

bubaunoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-, raMma-
HU3TyUCHMU. Biusaue paanOaKTUBHOCTHU
Ha JKXUBBIC OPTraHU3MbI

30.03

52

OTKpBITHE TPOTOHA U HEWTPOHA.
M3oronsl. Anbbha-pacnan. IIESKTPOHHBINA
1 TTIO3UTPOHHBIN Oera-pacnan. ['amma-
W3ITy4YeHHe

01.04

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3W HYKJIOHOB B SIZIPE.
SnepHbie peakiuu. SaepHbId peakTop.
[IpoGneMbl, IePCIICKTHBEI,
9KOIIOTUYECKHE aCTIEKTHI SAePHON
JHEPTeTUKH

06.04

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULIBL. OTKPBITHE
MO3UTpOHA. MeTop! HAOMIOAEHUS 1
perucTpanry 3JeMeHTapPHbIX YaCTHLI.
Kpyraeiii cron «®@yHaaMeHTalbHbIE
B3auMoJIencTBUA. EnnHCcTBO (hrznueckon’
KapTHHBI MUPay

08.04

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0r0 Heba. Co3Be3us, spKue

3Be"3):[I>I, IIaHCThI, UX BUAUMOC IBHXCHUC.

13.04




ComnHeuHas cucteMa

56

Comnue. ConHeuHast aKTUBHOCTD.
Ucrounuk >neprun ConHIa U 3BE31

15.04

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI IITaBHOW TIOCIE0BATENBHOCTH.
Bayrpennee crpoeHue 3B€E31.
CoBpeMeHHbIE TTPEACTABIEHUS O
TIPOUCXOXKIEHUH U 3BoMoIMU CoHIIA U
3BE3]

20.04

58

Mineunsin Ilyte — Hama ['aslakTHka.
[Honoxxenue n nBmxenne ConHIA B
lanaktuke. I'anaktuku. YepHble ObIpHI B
s]ipax rajaakTHUK

22.04

59

Bcenennas. Pas0eranue rajiakTHk.
Teopus bonbiioro B3psiBa. PennkroBoe
n3iaydeHue. MeraranakTuka

27.04

60

Hepemennbie mpo0ieMbl aCTPOHOMHUH

29.04

61

KoutpoabHasi padora Ne 5 «OmeMeHThI
ACTPOHOMHMH M aCTPOPUIHKI)

04.05

62

O6o06marommii ypok. Ponb pusuku u
aCTPOHOMMH B SKOHOMHUYECKOM,
TEXHOJOTHIECKOM, COIUAILHON 1
ATUYECKOH chepax AeaTenbHOCTH
YeroBeKa

06.05

63

O6o6marommii ypok. Poib u Mecto
(U3UKH ¥ aCTPOHOMHH B COBPEMEHHOU
Hay4HOI KapTUHE MHpa

13.05

64

O6o0matomuit ypok. Ponb ¢puznueckoit
TEOpHH B (OPMHUPOBAHMH MTPEICTABICHHI
0 (U3HYECKOI KapTHHE MHpPa

18.05

65

O6o0matomumii ypok. Mecto gpusnueckoit

20.05




KapTUHBI MUPa B OOILEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUH O IPUPOJIE

66 PesepBHblii ypok. MarauTHoe noie.

DNeKTpOMarHUTHAS UHTYKITUS

25.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

66







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

10.1

JlemoHCTpUpOBaTh Ha TpUMEpax poJib U MecTo (u3uMKu B
(hopMUPOBaHNM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHU, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUECKUX MOJIENIEH:
MaTepuagbHas TOYKa, WHEpLHajgbHas cuUcTeMa OTcuéra, abCOIIOTHO
TBEPJOE TEJIO, UICANBHBIN I'a3; MOJEIN CTPOCHHUS Ta30B, )KUIAKOCTEN U
TBEPABIX TE€J, TOYEYHBIM DJIIEKTPUYECKHM 3aps — IpU PEIICHUH

(bu3nueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHS BEUIECTBA W  DJEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBWKEHHE, CBOOOJHOE MajcHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHsS, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBWKEHHE, CTPOCHUE JKHAKOCTEH U
TBEPABIX  TeJ, W3MEHEeHHWe O00béMa Teln TpHU  HArPEBaHHU
(oxnaxkJieHuMn), TEIJIOBOE paBHOBECHE, HWCHApEHUE, KOHJCHCAIUS,
IUIaBJICHWE, KPHUCTAJUIM3AllHUs, KHIICHWE, BII&XXHOCTh BO3yXa,
NOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMHu COCTOSIHHSI Ta3a B H30IpOIeccax;

QJIICKTpHU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHWYECKOE [BIDKEHUE, HUCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEepEeMEILEeHUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYecKas DJHEprus,
NOTEHIMAJIbHAsl JHEpPrus, MeXaHuueckas paboTa, MeXaHudeckKas
MOIITHOCTh; IPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PU3NUYECKHI CMBICI
UCTOJb3YeMbIX BEJIWYMH, HUX OOO3HAYEHHUS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCIMYMHaAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIIOBBIC




SIBIICHUSI, MCIOJb3ysl (U3MUYSCKHUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpeAHsSsl KHHETUYECKas SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJ, CpEIHEKBaJpaThyHash CKOPOCTb MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPECHHsIsI JHeprus, pabora rasa,
KO (DUIMEHT TMOJE3HOTO JIEHCTBUSI TEIUIOBOTO JIBUTATENsI; TPH
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busnueckuii CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BEIIMYUHaAM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUYECKHME CBOWCTBA BEIlIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECcChl), MCHONb3yd (U3HUECKue
BEJIMUYUHBL:  DJJIEKTPUYECKUH  3apsii,  JIEKTpUYECKOoe  MOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTb NOTEHLHUATOB; MpU
OTMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI UCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaThb (OPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU

BEIIMYMHaAMU

10.7

aHAIM3UPOBATh (U3UYECKHME TIPOLECChl U  SIBJICHUS, HCIHOJB3Ys
(bm3mYecKre 3aKOHBI M MIPUHIUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
u III 3akoHsl HpOTOHA, 3aKOH COXpPAaHEHUSI MEXAHUYECKOW SHEPIuH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIIUI CYNEPIO3UIIMH CUJI, TPUHIUI
paBHOMpaBUsl MHEPLUUATBHBIX CHUCTEM  OTCU€Ta; MOJIEKYJISPHO-
KUHETUYECKYI0O TEOPHUIO CTPOCHHUS BELIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETHYECKON SHEpruu TEIJIOBOIO MABMXKEHUS MOJIEKYN C
abCOIOTHON TemIepaTypoil, MEpBbI 3aKOH TEPMOJIMHAMHKH; 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOTO 3apsia, 3akoH Kymnona; mpu 3ToM
pasnuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe

BBIP2YKEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPUHIUIIBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindyatb YCJIOBHUA HUX 0€e30I1acHOTO

HCIIOJIBb30BaHUsA B HOBCCHHCBHOﬁ KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIIEA0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; pU
3ToM (QOpMYyIHpPOBaTh MpoOieMy (3adady) U THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBObI

10.10

OCYH.[GCTBJ'IHTL npsIMbIC W KOCBCHHBIC H3MCPCHUMA (bI/I3I/IHCCKI/IX

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTUMAJIBHBIN CIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MECTOAbI OLICHKN HOI‘pGH.IHOCTGfI I/I3MepeHHI>'I

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (DU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3NYeCcKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIIEJOBaHU

10.12

Cobnromate mpaBwia  0e30mMacHOrO  TpyJda TpU  IPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax Yy4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCIEA0BATENBCKOM M MPOEKTHOM JESATENBHOCTH C HCIOJIBb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacu€THbie 3a7aun ¢ SBHO 3aJaHHON (PU3UYECKOW MOJEIBIO,
WCTIONB3Ysl (PU3MUYECKHE 3aKOHbI M TPHUHIIMIBI; Ha OCHOBE aHaIu3a
YCIIOBHS  3a7adyd  BBIOMpAaTh  (DU3WYECKYI0 MOJENb, BBIICTATH
(dbuzuveckue BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MPOBOJIUTH PACUYETH M OLICHUBATh PEATbHOCTH TOJYYEHHOTO 3HAYCHHS

(hbU3UYECKON BETUIMHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYX IACHHUM C OMOPON Ha M3ydeHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mnpu  pemieHWd  yd4eOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTypUPOBaHMS,
WHTEpIpeTali U MPEJCTaBlICHUs y4eOHOW U HAaY4YHO-MOMYISIPHOMN
uH(bOpPMALIMKY, MOJYYEHHOW M3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTH HpHUMEpHl BKJIaJa POCCHUCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU H TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TOBCEIHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH Mpu OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOMCTBAMHM, JJISI COXPAHEHUS 3I0pOBbS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TPYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTH M TIJIAHUPOBATh JEATENBHOCTh B HECTaHIApTHBIX
CUTYyallMsiX, aJ€KBAaTHO OILIEHUWBATh BKJAJ KaXKJOIO U3 YYaCTHUKOB

TPYIIIBI B peLIeHHE pacCMaTPUBAEMON PO OIIEMBI




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

11.1

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHMH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B IPAKTHYECKON JEATECIbHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsl, sepHas MOJENIb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO $i/ipa MpHU PEeIIeHUH PU3NUYECKUX 3aa4

11.3

Pacnio3znaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOW  (pu3mKH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
QIIEKTPOMArHWTHasl WHAYKIUS, JIeHiCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIMWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus U BOJHBI, NPSIMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpa)XEHUE,  TpeJoMJIeHHe,  uHTeppepeHnus, audpakuus U
ToJIsIpU3aliis CBETa, AUCHEpcHs cBeTa, (poroanekrpuueckuii dddekt
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaauO0aKTHBHOCTDb

11.4

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX
Cpel) ¢ DOJIEKTPOMArHUTHbIE sIBICHUS (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsAn, Ccuila  TOKa,
JNIEKTPUYECKOE  HAMPSDKEHHE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHMS MarHUTHOTO
noyig, cuwia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KATYILIKH,
SHEPTUsl ANEKTPUYECKOTO M MArHUTHOTO TMOJEH, MepuoJ U YacToTa
KosiebaHuil B Kosie0aTeIbHOM KOHTYpE, 3aps/l U CHJia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHMe W ONTHUYEeCKas CHJIa JIMH3BI, MPU OMUCAHUU MPABUIBHO
TpakTOBaTh (UIUYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] W EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMHU




11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMMPOLECCHI, UCIIOJIb3YyA
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTh JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, SHCPIUA U HUMIIYJIBC q)OTOHa, nepunon
nojypacmnaga, OSHCPrud CBA3M ATOMHBLIX AACp;, IIPU ONHMCAHHUU
IIPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘~IGCKYIO BCIIMYUHY C APYT'UMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

AHanu3upoBath (PU3MYECKHUE TIPOIECCHl U SIBJICHUS, MCIOJIB3Ys
(¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATEILHOTO W TapaJyIeIbHOTO COEIUHEHUS MPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI ~ MPEJOMJIEHUA  CBETa, ypaBHEHHWE  OWHINTEWMHA Ui
dboTodddexra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH COXpPaHCHUS
AMITyJbCa, 3aKOH COXPaHEHUs SJIEKTPUYECKOTO 3apsjaa, 3aKOoH
COXpaHEHHMs]  MaccoBOr0  4YWCla, TOCTyiaarel  bopa, 3akoH
paaMoaKTHBHOTO paclajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAImpaBJICHUEC BCKTOpa MHWHAYKIIMKM MArHdTHOTI'O IIOJIA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa v cuiibl Jlopeniia

11.8

CTpOI/ITB KU OIIMUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3€pKajoM, TOHKOM JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPECHHIA; IPU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOIO
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMyj'II/Ip0BaTL BBIBObI

11.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H31/I‘{€CKI/IX
BCIIMYHH; IIpU 3TOM BLI6I/IpaTI> ONTHUMAJIBHBINA CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHBIC METO/AbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBath 3aBUCUMOCTH (PM3MUYECKUX BEITUYMH C HCIOJIb30BAHUEM
OpsIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(GUKCUpOBaTh pPE3YAbTATHI MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BHJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MaCHOTO  TpyAa MpH  IMPOBEACHUU




UCCIeIOBaHUH B paMKax Y4eOHOTO OKCIEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIBCKOM M MPOECKTHOM NESITEIBHOCTA C MCHOJIb30BAHUEM

M3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYAOBAHUS

11.13

Pemate pacuérHbie 3a7a4d ¢ SBHO 3aJaHHOW (DPM3NYECKON MOJEIBIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIHM3a
YCIOBHS  3a/la4d  BBHIOMpAaTh  (PU3MUECKYIO MOJENb, BBIACIATH
¢bu3nyeckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pelieHus,
IPOBOAMUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(bU3UYECKON BETUYHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKIECHUW C ONOPOW HA M3yYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA

11.15

Wcnonb3oBath mnpu  pemieHnd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii U MpeJCTaBICHUs y4eOHOW U HAay4YHO-MOMYJISIPHOMN
nH(pOpMaLINY, MOJYYEHHON W3 pa3IUYHbIX MCTOYHHMKOB; KPUTHYECKU

aHAIIM3UPOBATh MOJy4aeMYyI0 HH()OPMAIUIO

11.16

OOBSACHATH MPUHLMUIBI NEHCTBHUS MAallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTth TeOpeTHYECKHE 3HAHUSA MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpaIeHuy ¢ MpudopaMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JJISi COXPAHEHUS 3I0POBbSI U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIT'HYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

11.19

PaGortats B rpymme ¢ BBIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX pPOJIEH,
IUTAaHUPOBaTh ~ pabOTy  TpYMIbl,  PalMOHATBHO  paclpeneisTh
00s3aHHOCTM ¥  IUIAHUPOBATh JIEITENBHOCTh B  HECTaHIAPTHBIX
CUTyallMsIX, aJeKBATHO OLIEHWBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHne paccMaTpuBaeMoil pooOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOABI HAYHYHOI'O [IO3HAHU A

1.1

®usnka — Hayka o npupoae. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTAa W TEOpHUM B  IpoIecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue (GU3HYECKUX SBICHUNA W
nporeccoB. Hayunsie runore3sl. Ouznueckne
3aKOHBI W TeopuH. ['paHHIBI TPUMEHUMOCTH
bu3IeCcKIX 3aKOHOB. [TpuHIMT
cooTBeTrcTBUsA. Poinp M Mecro Qu3uku B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydHOU
KapTHHBI MHpa, B MPaKTUYECKON

NEeITEIbHOCTH TI0IEN

MEXAHHUKA

H##HPari#KIHEMATHUKA

2.1.1

MexaHndyeckoe JBHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMKCHUS. Cucrema otcuéra.

Tpaektopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTbD,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUuaIbHOW TOUYKH, UX MPOEKIHH Ha OCU
CUCTEMBI KOOpAMHAT. Crnoxenue

NIEPEMELEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u IepeMeeHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBoOoiHOE MajeHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUEC MaTepHaHBHOfI TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEHHAA
CKOpOCTb. [Iepuon " 4acToTa.

LlenTpOCTpEeMUTEIEHOE YCKOPEHHE

2.1.6

Texanueckue yYCTpOMCTBA: CIIUJIOMETP,
JBHKCHHE CHaApsJOB, LEIHBIE M PEMEHHBIC

nepeaaqn

[IpakTnueckue paboTHI. Nsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUIECHHBIMU
TEJIOM  3a  TIOCJeNOBaTEelIbHbIE  paBHbIE
MIPOMEXYTKA BPEMEHU IPU PaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOM
Hym0. M3yueHne IBH>KEHUs IIapuKa B BA3KOM
xKuakoctu.  M3ydeHue  NBIKEHUS — Teda,

OpOIIEHHOTO TOPU30HTATHHO

2.2

##HParf## IMHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEIILHOCTH lanunes.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMEI OTCUETa

222

Macca Ttena. Cuna. [lpuHiun cyneprno3unuu

CHII

223

Bropoii 3akon HproToHa i MaTepuaibHON
TOYKA B WHEPIHUAILHOW CHUCTEME OTcYéra
(UCO). Tperuit 3akon HerooToHa s

MAaTCPHAJIbHBIX TOYCK

224

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TsbKecTH.

HepBa;I KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuiia TpeHHs

CKOJIBXKCHHA n culia TPCHUMA IIOKO4.

Koaddunment tpenus. Cuiia cOnpoTUBICHHS




IMpU ABWXKCHUU TECJIA B ) KUAKOCTU HUJIU a3

227

[TocrynmarenbHOe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJOTO Telia

2.2.8

MoMeEHT CHIIBI OTHOCHUTEIHHO OCH BpalicHUA.
[Ime4o cunbl. YcioBus paBHOBeCHs TBEPAOIO
tena B ICO

229

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. V3yueHue IBUKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JICCTBHEM HECKOJBKHUX cwil. MccienoBanue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX
B jAedpopmupyeMoil NpyKHHE M PE3UHOBOM
oOpa3lle, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpAalllCHUSA

2.3

###Par###3AKOHDBI COXPAHEHN B MEXAHUKE

Nmnynbc MaTepuanbHOW TOYKHU, CHUCTEMBI

2.3.1 MaTepHabHBIX TOYeK. MMMOyiabC CHIIbI H
U3MEHEHHE UMITYJbca Tea
3akoH coxpaHenusi wumnyiasca B HCO.
2.3.2
PeakTuBHOE JABMKEHUE
233 Pabora cuibl
234 MOoONIHOCTh CHIIBI
h3s Kunernueckasi sHeprus mMaTepuagbHONU TOUYKH.
o Teopema 0 KUHETUYECKOW YHEPTUH
[TorennmaneHass sHeprus. [loTeHuuanbHas
36 SHEprus YIIPYTo ne(pOpMUPOBAHHOM
o npyxuHbl. [loTeHumanbHas SHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH
[loreHManbHbIE U HEMOTEHIMATIbHBIE CHIIBL.
537 Csi3b  palbOTHl HEMOTEHIMATBHBIX CHUJI C

HN3MCHCHHUCM MEXaHHUYeCKOM OHEPIrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHU4ECKOM SHEPruu

2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHHS
530 TexHu4eckue yCTpOWCTBA: JBUIKEHHE PAaKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue pabGoTel. M3yuenue cBs3u
53,10 CKOPOCTEM TEJII TIpU HEYNpPYyroM yzaape.

UccnenoBanue cBs3u  pabOTBl  CHIIBI €

M3MEHECHHEM MEXaHHICCKOM OHCPruu TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

##H#Par###OCHOBBI MOJIEKYJISPHO-KUHETUUYECKOM TEOPHU

3.1.1

OcHoBHbIE TI0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU. BpoyHoBckoe
neuxenue. {uddysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I$I YJacCcTHll BEIICCTBa

3.1.2

Mogenu CcTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX Tel W OOBICHEHHE  CBOWCTB

BEIECTBA HA OCHOBE THUX MOJIEIIEH

3.1.3

Macca wMonekyn. KonudecTBo BemecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. TemmepaTypa U €€

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Monens WIcaJbLHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUUECKON

TEOpUH NACAIBHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa CpefHei
KUHETUYECKOM SHEPruu TEIUIOBOTO ABM)KCHUS

yactul rasa. [llkana remnepatyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnjaeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHBI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c € IIOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, H30Xopa, u3obapa

3.1.9

Texnuueckue YCTpPOWCTBA: TEPMOMETP,

6apomertp




3.1.10

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3JlyXa B KJIACCHOM KoMHate. MccienoBanue
3aBUCUMOCTHU MEXJy apaMeTpaMy COCTOSIHUS

pa3pekeHHOTO ra3a

32

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHH:s
DHEPrUss TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo Temnotel u pabora. BHyTpeHHss

OHEPTUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Ttemnmomepenauu: TEMIONPOBOHOCTD,
KOHBEKIIMS, M3NTydeHne. TermoéMKoCTh Tena.
VnenpHasgd TEmIO0EMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TEILIONEPEaAYC

3.2.4

[IepBblii 3ak0H TepMoaMHAMUKU. [[pruMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJUMHAMUKHU K
u3onpoueccaMm. I'papuueckass UHTEpHIpeTalus

paboThl Taza

3.2.5

TemmoBsie MamuHbl. [IpuHIUIBL HEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust sHEpPTUH
B TewIoBbIX MamuHaxX. KoaddunueHnt
nosne3Horo  ageWcteus  (mamee —  KIIM)

temioBoi mamuusbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mporeccoB B HpPUPOJIE.
Tennosie JBUTATEIIH. DKOJIOTUYECKHE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue yCTpoiicTBa: JIBUTaTeIb
BHYTPEHHETO CTOpaHMs, OBITOBOM

XOJOANJIbHUK, KOHAUIIHUOHEP

3.2.8

[IpakTuyeckue paboTsl. 3mMepeHue yaenbHOM

TEIUIOEMKOCTH

33

#H#H#Par###AI'PEI’ATHBIE COCTOAHIMA BEIIECBA. ®A30BbIE

INEPEXO/IbI




3.3.1

[TapooOpazoBanue u koHAeHcanus. Vcnapenue
" KHUIICHUE. VY nenpHas TenjoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATYPhI

KHUIICHUA OT JaBJICHUA

3.3.2

AOCONMIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

BO3ayxa. HacelmeHHbIi nap

333

Teépnoe TEJIO. Kpucrannuueckue u
amopdHble Tena. AHH3OTPONHUS CBOMCTB
KPHUCTAJIOB. Kunkue KPHUCTaJIBL.

CoBpemeHHbIEe MaTepuabl

334

[lnaBnenne u KpuctaumM3auus. YJIeiabHas

TeruioTa miasneHus. Cyonumanus

3.3.5

VYpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUTPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
MIOJIY4E€HHS] COBPEMEHHBIX MAaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. H3zmepenne

BJIAXKHOCTH BO3JyXa

OJIEKTPOJJMUHAMUKA

4.1

##H#Par###IJIEKTPOCTATUKA

4.1.1

OnekTpu3anus Teil. JJeKTpudeckuil 3aps. JBa

BUA DJICKTPUYICCKUX 3apsA10B

4.1.2

HpOBO,Z[HI/IKI/I, JUBJICKTPUKHU n

MMOJIYITPOBOAHUKHU

4.1.3

3aKkoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsaga

4.14

B3aunmoneiictue 3apsioB. 3akoH Kynona

4.1.5

DNeKTpUUecKoe noJe. Hanpsok€HHOCTb
3IEKTPUUECKOTO HOJIAL. [MpunHImn
cynepro3uiuu.  JIMHUM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOTO II0JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IOJIA.

ITotennuan. Pa3HOCTEL TOTEHIINAIIOB

4.1.7

HpOBOI[HI/IKI/I U JUDJICKTPUKU B IMOCTOSAHHOM




SJICKTPUUICCKOM II0JIC. I[I/IE)JIGKTpI/I'-IeCKaSI

IPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 DNEeKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 ANIEKTPOMETP, AIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHUE 3JIEKTPONpUOOpOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHHBIN ITPUHTED
4110 [IpakTnueckue paboTHI. Nsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHHPart#HTIIOCTOSIHHBIN DJIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

4.2.1 AIEKTPUIECKOTO TOKa. McTounnku Toka. Cuna
Toka. [TocTosiHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma J1sl ydacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETBbHOE
o CONIPOTHBIICHUE BEILIECTBA
424 [TocnenoBarensHoOE, rapajieJbHoE,
o CMELIaHHOE COEIMHEHUE ITPOBOIHUKOB
PaboTa anekrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOoOUIHOCTD JEKTPUUECKOTO TOKA
anektpoaBmkymas cuna (manee — DJC) u
497 BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKA.
o 3akon Oma g1 1ONHOW  (3aMKHYTOI)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue
DNEeKTpOHHAs MPOBOJIUMOCTh TBEPBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUSA
o METaJIOB oT TEMIIEpaTyphl.
CBepXmpoBOIUMOCTh
429 OnekTpuueckuii Tok B Bakyyme. CBolcTBa

OJICKTPOHHBLIX ITYYKOB




4.2.10

[MonynpoBoaauku. COOCTBEHHAS U IPUMECHAS
MPOBOJIMMOCTh TOJIYPOBOJIHUKOB. (CBOWCTBA

p-n nepexona. [loaynpoBoaHUKOBBIE IPUOOPEI

4.2.11

ONEeKTpUYECKU  TOK B DJIEKTPOJIUTAX.
DIEeKTPOIUTHYECKAS JUCCOL AL

DIIEeKTPOIU3

4.2.12

DIeKTPUYECKUM TOK B rasax.
CaMOCTOSTENBHBIII M HECAMOCTOSITEIbHBIN
pa3psaa. PazmuuHble THIBI CAaMOCTOSTEIIBHOTO

pazpsaa. Monnus. [1nasma

4.2.13

Texanueckue yYCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HWCTOYHHKM  TOKAa,
3JIEKTPOHArpeBATEIbHbIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHUBIICHHUS, BAaKyyMHBII h112 (i
TEPMUCTOPBI nu boTOpe3nCTOpHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TATbBAaHUKA

4.2.14

[IpakTuueckue paboTHI. N3ydaenune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HCTOUHMKA TOKa M €ro
BHYTpEHHEro conpoTuBieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon Koanposepsiemoro
pasaena 3J1eMEeHTA

IIpoBepsiemble Y1eMEHTHI COIEPKAHUS

4

SJIEKTPOAMMHAMUKA

#HH#HParH#MAI'HUTHOE I10JIE. 9JIEKTPOMAT'HUTHAS MHAY KN A

4.3.1

IlocTrossnable Mar"HuTbl. B3anmMonencTBue

INOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MaruutHoe mone. Bekrop MarHuTHOU
uHaykuuu.  [lpuHoun — cynepno3uuuu.
Jlunun wmarautHOM uWHAYKIMU. KapTtunHa

JVUHUMA  MAardHuTHOM  MHAYKIUU  T0JIA




IIOCTOSAHHBIX MAarHuTOB

MarnuTtHOEe 10JIE IIPOBOJHUKA C TOKOM.
Kaptuna nuHUE 1078 JJIMHHOTO IPSMOTO

IMpOBOAHMKA MW 3aMKHYTOI'O KOJIBLCBOI'O

433 IPOBOJIHKKA, KATYHIKd C TOKOM. OIBIT
Opcrena. BzaumoieiicTBue NpoBOAHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOIyJb M HalpaBlICHUE
Cuna JlopeHiia, €€ MOIya b U HapaBJICHHE.
JBmkeHHne  3apsSyKEHHOW  YacTHIbl B
4.3:5 OJHOPOJHOM MAarHUTHOM mone. PaGota
cuibl Jlopenna
4.3.6 SIBIIeHNE ANEKTPOMATHUTHOW HHAYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIIYKIIUH
OJIC nHaykiuu. 3aKOH 3JIEKTPOMAarHuTHOM
4.3.8 nHaykunu Papanes
BuxpeBoe anektpuueckoe moise. IJC
MHIYKIIMU B TPOBOJHUKE, JBHXYIIEMCS
4.3.9 TIOCTYNATENbHO B OJJHOPOJIHOM MarHHUTHOM
moJie
4.3.10 [TpaBuio Jlenna
NHnyKTUBHOCTH. fIBIE€HUE CaMOMHAYKIUH.
4.3.11
OJIC camouHAYKIIMU
OHeprusi MarHUTHOTO TIOJISl KaTYIIKUA C
4.3.12
TOKOM
4.3.13 DJNIEKTPOMArHUTHOE T10JIe
TexHuueckne  yCTPOWCTBA:  IOCTOSIHHBIE
MarHuThI, 3JIEKTPOMArHUTHI,
4.3.14
3JIEKTPOIBUTATEb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTUL], UHAYKIMOHHAS IeYb
[IpakTruueckue paboTHI. N3yuenue
4315 MarHUTHOTO TMOJs KaTyIIKH C TOKOM.

Hccnegopanue OeiCTBHS  MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUA 3H€KTpOMaFHHTHOﬁ HUHAYKIIUHN

KOJIEBAHWA 1 BOJIHBI

5.1

#HH#HPartH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas cucrema. CBoOOgHBIE
kosieOanus. ['apMoHMueckue KoseOaHusI.
IMepuon, wacrora, amrmmrymsa u dasa

KoJe0aHuii

5.1.2

[IpyxxuHHBIM MasATHHK. MaTeMaTH4ecKHui

MasATHHK

5.1.3

VYpaBHEHHE TapMOHMUYECKHX KOJEOaHHI.
Kunematnueckoe 31 JTAHAMHAYECKOE

OIMCAHNE KOJIE0ATETHbHOTO ABMKECHUSA

[IpeBpamenue SHEPIUH pu
TapMOHHUYECKUX KOJICOaHUIX. CBs13p
aAMIUTATYIBI KoJIeOaHni HCXOIHOU
BEJIMYUHBI C aMIUIUTyJaMu KoJieOaHuU e€

CKOPOCTH M YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOIHBIC
3JIEKTPOMArHUTHBIC KoJieOaHust B
UCATLHOM  KOJICOATCIbHOM  KOHTYpE.
AHANOTUST MEXKIYy MEXaHHYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOAHHMSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHHUA SHEPIruu B HACAIIBHOM

KoJiebaTeIbHOM KOHTYpPC

5.1.7

BoinyxaeHHbBIE MEXaHUYECKUE KoJieOaHusl.
Pes3onanc. Pesonanchnasa KpHUBasl.
BrinyxaeHHsbie 3JIEKTPOMarHUTHBIE

KoJIeOaHusl.

5.1.8

[lepemennbii  TOK.  CHHYCOMIANBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MoHOCTh IMEPEMECHHOT'O TOKa.
AMHJ’II/ITYILHOC n I[eﬁCTBYIOHlee 3HA4YCHHUC

CHJIbI TOKAa U HAITPSPKCHU A




5.1.10

Tpaucdopmarop. [IpousBoacTso, nepenaya
U TOTpeOJICHUE 3IEKTPUUYECKO 3HEpruu.
OKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE
AIEKTPUYECKOU DHEPIUU. KynsTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad,
ANEKTPUYECKU I 3BOHOK, JINHUA

SJICKTpOIICpCaaqd

5.1.12

[Ipaktnueckue pabotel. MccnenoBanue
3aBUCUMOCTHU TI€pUOJIa MajbIX KojeOaHUM
rpy3a Ha HUTHU OT JUIMHBI HUTH U Macchbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
HeNu U3 TOCJIeI0BaTeIbHO COETUHEHHBIX

KOHJIEHCATOPa, KaTylUIKU U Pe3ucTopa

5.2

###Part#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacnpoctpanenus.  Ilepuon.  CkopocThb
pacnpocTpaHeHuss W  JJMHA  BOJIHBL

[Tonepeynsle ¥ MPOI0JIbHBIE BOJTHBI

5.2.2

###Part## Narepdepennusa u audpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpoCTh 3BYyKa. I'pOMKOCTH 3BYKa.

BricoTta Tona. TemMOp 3ByKa

5.2.4

DJICKTPOMAarHuTHbIE  BOJIHBL. Y CJIOBUSA
U3JIyYEHHUS]  AJIEKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuentanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM¢€

5.2.5

CBo#CcTBa  JIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHe, IpeJoOMIICHUE, MOJSIpU3aLys,
mudpakius, uHTepdepeHuns. CKOpOCTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprumeHeHne 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMOBI PaguoOCBSI3U M TEIEBUACHUS.
Pannonoxanusi. DneKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4ecKue YCTpPOWCTBA: MY3BIKAJIbHBIC
UHCTPYMEHTBI, YIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEAMIMHE,
panmap, panuoNpUEMHHK, TENEBU30DP,

aHTeHHa, tenedon, CBU-neyn

53

H#H#HtPar#H#OIITUKA

5.3.1

[IpssMonmHEHOE pacnpOCTpAHEHUE CBETa

B OJIHOpoJHOM cpene. JIyu cBera

532

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
ceeta. [loctpoeHne m300pakeHuid B TUIOCKOM

3epKaje

5.33

IIpemomiieHne cBera. 3aKOHBI TPETOMIICHHUS
CBETa. AOGCOTIOTHBIM MOKa3aTeb

MMPECIOMIICHUSA

534

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenpHbIld yroJl MOJTHOTO BHYTPEHHETO

OTpaXEHHUS

5.35

Hucnepcusi  cera. ClloXHBIM  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparoliue ¥ paccerBaloOINe JIUH3BI.
Tonkass nuu3a. DOKyCHOE pacCCTOSHUE U
ONTHYECKass  cujia  TOHKOW  JIMH3BIL
[TocTpoenue n300paskeHUit B COOMPAIOIINX
U pacceuBarouux JuH3ax. Dopmyna
TOHKOW JWH3bI. YBEIWYCHHE, aBacMoe

JIMH30U

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTHU reOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepenuus cBera. KorepeHtHsle
HCTOYHUKH. Ycnosus HaOII01eHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEpPEPEHIIMOHHONH KapTHMHE OT JBYX




CI/IHq)a3HLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus  cBeta.  udpaknuonHas

pemérka. YciaoBue HaOMIOACHUS TIABHBIX

5.3.9 MaKCUMYMOB npu ageHun
MOHOXPOMAaTHIECKOTO CBETa Ha
T(QPaKIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanust ceeta
TexHUYecKHEe YCTPOMCTBA: OYKH, JIyIIa,
doToanmapar, MPOCSKIIMOHHBIN ammapar,
5.3.11 MHUKPOCKOTI, TEJIECKOTI, BOJOKOHHAs
OTITHKA, TUQPPAKITHOHHAS peméTka,
TIOJISIPOH T
IIpakTrnueckue paboTHI. N3mepenue
5310 nokaszarens mnpenomieHus. MccnemnoBanue

CBOWCTB  M300pakeHW B JIMH3aX.

HabGmronenue aucnepcun cBeta

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

['paHunubl TPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKH. [octynatsl TeOpUn
OTHOCHUTEJIbHOCTH: MHBAapHUAHTHOCTD
MOJYJII CKOPOCTHM CBEeTa B BakKyyMe,

MIPUHIIMIT OTHOCUTEIBLHOCTH DUHIITEHHA

6.2

OTHOCHUTEIHLHOCTH OJHOBPEMCHHOCTH.
3aMe,I[J'I€HI/Ie BpEMCHHU W  COKpaIllCHUEC

JUINHBI

6.3

3Hepr1/1;1 " UMITYJIBC CBO60,Z[HOI>1 YaCTHUIBbI

6.4

CBsi3b Macchl C JHEpPrHEed M UMITYIbCOM
CBOOOJIHOM 4YaCTHIbl. ODHEPTrUs IOKOS

CBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna Ilnanka cBsa3u sHEprUn
doTroHa ¢ ero uacToTOW. OHeprus u

UMIYJIbC GOTOHA




7.1.2

OtkpeiTHe U uccienoBanue Gorodddexra.
Ombitet AL CroneroBa.  3aKOHBI

dororddexra

7.1.3

YpaBHeHue DHHIITENHA IS
dotorddexra. «KpacnHas T'PaHULIA»

dororddekra

7.1.4

Hasnenune ceera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYeCKoe JeHCTBHE CBETA

7.1.6

TexHUYeCcKHe yCTPOMCTBa: (DOTOIIIEMEHT,
dboTomaTUHK, COJIHEYHAas Oarapes,

CBETOIMO/T

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aToMa. HnaHeTapHas[ MOJCIb aToOMa

7.2.2

[Toctynatsl bopa. N3nyyenue u
norjouieHre (OTOHOB TMpU  TMEpexoie
aToMa C OJHOTO YpPOBHS DJHEPrUM Ha
npyroi. Buael ciektpoB. CekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHoBEIe cBoiicTBa 4actull. BoOJIHBEI e
Bbpoiins. KopnyckymnsipHo-BOJHOBOM
nyanu3Mm.  Jludpakius SJIEKTPOHOB Ha

KpucTajljiax

7.2.4

CroHTaHHoe H BBIHYKJICHHOC M3JIYYCHHC.

YcTpoicTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHudyeckue yCTPOWCTBA: CIEKTPAIbHBII
aHayu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII

KOMIIBIOTED

7.2.6

[Tpaktuueckue  pabotel.  HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6HIOIleHI/ISI n peructpanuu

SJICMCHTAPHBIX YaCTHIL




7.3.2

OTKkpbITHE  PaaUOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompenencHuio cocraBa
pamgnoakTuBHOTO  W3nmydeHus. CmoiicTBa
anbda-, 6era-, raMMa-u3TydeHus. BiusHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEWUTpOHA.
Hyxnonnass monens sinpa ['eitzenOepra —
WBanenko. 3apsaa sapa. MaccoBoe uucio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIM  OeTa-pacnaj. l'amma-
U3ITy4YeHHE. 3aKOH  paJMOaKTUBHOTO

pacmaja

7.3.5

OHeprusi CBSA3M  HYKIOHOB B sJpeE.

Snepubie cumbl. Jledekt Macchl sapa

7.3.6

Snepuble peakumu. [lenenwe u cUHTE3

aaep

7.3.7

Anepubriit peaxkTop. TepMosiepHbIi
cunte3. [lpobmembl W  mMepCHEKTUBBI
SIEPHOM  DHEPreTHKU.  IJKOJOTHYECKUE

ACIICKThI HHCpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHA. OyHAaMeHTalbHbIE

B3aUMOCUCTBUA

7.3.9

TexHudyeckue  yCTpPOWCTBA:  JTO3UMETP,
KaMmepa BunbcoHa, suepHBId peakTop,

aroMHasa OoM0Oa

7.3.10

[Tpaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

dororpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. CosBe3gus, spKue

3Bé3,I[BI, IJIAHCThI, X BUAUMOC JBHIKCHHUC

8.2

Conneunas cuctema. IlmaHeTsl 3eMHOMU




rpynnel.  IlmaHersl-rurantel M UX
CIIyTHUKH, KapJIMKOBBIE ILIAHEThI. Maibie

testa COJTHEYHOM CUCTEMBI

8.3

Comnne, ¢otochepa wu  atmocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun CosHua u 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XapPAKTEPUCTUKU:
Macca, CBETHMMOCTb, Paauyc, TeMIIEpaTypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpallbHBII  KJIaCC — CBETHUMOCTB.
3BE3pl  IJIABHOM  TOCIIENOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTE) JUIA

3BE37] I1IaBHOI ITOCIEN0BATEILHOCTH

8.6

#H#Par###BHyTpeHHee  CTpoeHHe  3BE3N.
CoBpeMeHHbIE MPEICTaBICHUS (o]
MIPOUCXOXKICHNN W 3Bomonmu ConHioa u

3BE31. DTaIbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilyrb — Hama [anaktuka.
CnupanbHas CTPYKTypa lanaktukwu,
pacrnpeneneHue 3BE3N, Ta3a U IBUIN.
ITonoxenne wu nBwkenue ConHua B
[Namaktuke. Ilmockas wu  chepudeckas

INOACHUCTEMBI TamaxkTukn

8.8

Tuner ramaktuk. PamuoramakThky u

KkBazapbl. UEpHBIE IBIPHI B S/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.
3akoH XaOOma. Pasz0Oeranue ramakTHK.
Boszpact u paguyc BcenenHoi, Teopus
Bosmpmioro B3pbiBa. Mogens  «ropsiuei

Bceenennoii». PennkroBoe nsnydenue

8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménubsie npoOnemsl

aCTpOHOMHU
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